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F  JE 

The  writer's  interest  in  this  problem  has  been  aroused 
by  comments  made  by  pupils  after  a  standardized  test  had  been 
administered.   Results  were  being  discissed  private!    Lth  fresh- 
men, sophomores,  juniors,  and  seniors.   A  freshman  who  is  taking 
general  mathematics  asked,  "  What  m- thematics  can  T  take  next 
year?"   A  sophomore  who  is  taking  no  courses  in  mathematics 
remarked,  '•  I  wish  I  knew  more  arithmetic.  I  am  low  in  math- 

tics  on  every  test;'   A  junior  who  has  taken  no  mathematics 
since  his  freshman  year  inquired,  "  Is  there  any  way  tc  get 
mathematics  in  my  senior  year?  "  A  senior  who  has  elected  no 
such  courses  said,  "  I  wish  now  that  I  had  teken  mathematics. 
I  want  to  get  a  job  after  graduation,  and  I  am  beginning  to 
get  scared  that  I  might  be  asked  to  do  some  figurir  '. 

The  writer  acknowledges  with  gratitude  the  helpful 
suggestions  of  Dr.  B.P.Heinsch.   She  also  expresses  deep 
appreciation  to  Professor     rd  Lee  Fie      f     atienJ 
directing  this  thesis. 
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CHAPTER  I 

FaoEL-r 

GENERAL  STATE'  ■  "  T 

It  is  the  purpose  of  this  study  to  present  evidence 
of  the  need  of  revision  of  the  curriculum  of  Highlands  County 
schools  that  will  result  in  the  desired  mastery  of  mat  - 
ematical  skills  and  concepts  and  in  the  carry  over  of  such 
skills  and  concepts  into  life  situations. 

SFECIFI  ':    .""LE'"S 

1.  What  percentage  of  the  pupils  of  Highlands  County 
are  enrolled  in  elective  mathematics  courses  in  grades  ten, 
eleven,  and  twelve? 

2.  What  method  is  used  to  present  mathematics  to  the 
attention  of  the  students  at  the  end  of  each  year  before 
enrolling  them  for  the  next  year's  work? 

3.  Who  takes  general  mathematics,  and  who  algebra 
in  grade  nine? 

4.  What  relationship  exists  between  the  intelligence 
quotient  and  mathematical  ability  as  srown  by  tests  given 

in  October,  1948? 


5.  What  progress  is  made  in  six  months  as  evidenced 
by  tests  administered  in  April,  1947? 

6.  What  common  errors  are  made  in  applying  skills? 

7.  What  are  the  requirements  for  mathematics  in 
Highlands  County? 

8.  What  mathematics  is  necessary  for  a  useful  citizen? 

9.  What  is  the  responsibility  of  the  school  in  regard 
to  the  subject  of  mathematics? 

10.   Has  the  mathematics  teacher  a  special  role  in 
mathematics  program  of  the  school? 

DEFT!'TTIr 


•Administration"  is  understood  to  me?n  county 
superintendent,  county  supervisor,  and  principals  of 
high  schools. 

'  .^quirements"  shall  be  considered  the  mathematics 
credits  required  for  graduation  from  high  school. 

"Faculties"  refers  to  teaching  personnel. 

""athematics  Curriculum  "  means  the  mathematics  offeri 
in  the  school  program  of  the  county. 

DELI' 

This    investigation   covers    7r?des   nine,    ten,    eleven, 
and    twelve    in   the    three   high    schools   o  lends    Z 
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BASIC  ASSUMPTIONS 

Considering  that  fifty  per  cent  of  students  take  no 
mathematics  courses  during  the  last  three  years  of  high  school, 
as  shown  by  the  county  survey  made  in  this  investigation,  it 
is  assumed  that  fully  half  of  those  who  graduate  are  deficient 
in  mathematics;  e.g.,  not  equipped  to  purchase  thriftily,  to 
compute  wages  correctly,  nor  to  adequately  fill  positions 
requiring  ordinary  mathematical  skills. 

HAS IC  HYPOTHESIS 

A  thorough  study  of  the  mathematics  situation  in  the 
county  may  lead  to  an  aroused  interest  that  will  result  in 
more  intelligent  guidance  to  mathematics' courses ,  additional 
mathematics  requirements,  and  an  enriched  curriculum. 

THE  NEED  FOR  THE  STUDY 

The  pressure  to  make  mathematics  easier  for  students 
is  inclined  to  take  the  form  of  making  it  less  meaningful. 
Zant  says  that  ten  to  twenty  per  cent  of  the  schools  of  the 
nation  have  business  arithmetic  as  an  elective,  and  a  fe 
have  remedial  arithmetic  classes.   He  states  that  it  is  the 


1. James  K.  Zant,  "  The  Improvement  of      School  Mathematics 

bourses  as  Recommended  by  the  Commission  on  Post  War  Plans," 
'.  athematics  Teacher.  October,  1946.   .269. 
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responsibility  of  the  school  to 

1.  Provide  sound  mathematical  training  for  future 
leaders  in  science,  mathematics,  and  other 
learned  fields,  and  to 

2.  Insure  mathematical  competence  for  the  ordinary 
affairs  of  life  for  all  citizens  as  a  part  of 
general  education. 

Carl  G.  Norberg,  Department  of1  "athematics,  Greenbrier  Military 

School,  Lewisburg,  West  Virginia,  states  that  mathematics  is 

second  to  no  other  subject  in  high  school. 

INCIDENCE  OF  THE  P^C 

In  1944  four  seniors  in  the  high  school  at  Avon  Park, 
Florida,  asked  for  solid  geometry  and  trigonometry.   No 
class  could  be  organized  with  less  than  ten  members.   The 
four  had  to  go  to  college  without  the  desired  courses.   They 
were  forced  to  spend  valuable  time  there  studying  these  high 
school  subjects.   The  same  situation  arose  in  1948,  in  the 
same  school  when  five  junior  boys  asked  for  plane  geomet:  . 
Equally  deplorable  is  the  position  of  those  whose  terminal 
mathematics  course  consists  of  reading  and  writing  numbers, 
simple  graphs  and  scale  drawings,  common  and  decimal  fractions, 
and  elementary  accounting  because  all  courses  beyond  grade 
nine  are  elective.   Such  courses  are  chosen  only  by  those 
pupils  who  are  ambitious. 

-  r::r-,n,-,1AL   BAgKqa0UND  qv_  T_K   FRCZLEK 

The  first  arithmetic  textbook  written  and  orinted  in 
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the  United  States  appeared  in  Boston  in  1729  but  was  used 
very  little  because  stress  was  not  placed  on  arithmetic  at 
that  time,  the  subject  being  frequently  omitted  altogether. 

A  century  later  practical  demands  for  arithmetic 
arose,  and  it  was  placed  in  the  school  curriculum.   Warren 
Colburn  prepared  a  text  containing  no  rules,  introducing 
drill  and  oral  instruction,  and  using  practical  problems. 
This  book  had  a  greater  sale  than  any  other  elementary 
arithmetic  textbook  ever  had. 

About  the  time  of  the  Civil  War,  emphasis  was  placed 
on  the  disciplinary  value  of  arithmetic,  and  the  texts 
contained  an  over-abundance  of  material  for  instruction. 
An  attempt  to  eliminate  material  led  to  the  first  result 
of  scientific  research  applied  to  arithmetic,  and  the 
Report  of  the  Committee  of  Fifteen,  1895,  pointed  to  a 
practical  emphasis  on  the  subject.   At  present  the  chief 
objective  is  to  train  the  pupil  to  become  an  intelligent 
member  of  his  community,  able  to  deal  masterfully  with  his 
personal  affairs  and  with  his  share  of  community  enterprise. 
The  level  of  mathematical  literacy  required  for  these 
purposes  is  continually  rising.   ?'en  now  measure  the  change 
in  the  rotation  rate  of  the  earth,  a  rhythmic  increase  or 
decrease  over  a  range  of  forty  seconds  in  eighty  years.   The 
increasing  refinement  of  measurement  in  industry,  as  well  as 


the  extended  use  of  new  types  of  maps,  is  typical  of  the  in- 
creased precision  needed  in  dealing  with  social  problems. 
Betz  thinks1  that  mathematics  is  being  assigned  to 
the  scrap  heap  in  our  high  schools.   Lela  Van  Engen, 
University  of  Wyoming,  Laramie,  Wyoming,  testifies  that  many 
adults  struggle  with  life  situations  due  to  lack  of  under- 
standing  of  arithmetic.   It  is  the  opinion  of  H.G.Wells  that 
the  time  may  not  be  too  remote  when  it  will  be  understood  that 
for  complete  initiation  as  an  efficient  citizen,  it  will  be 
necessary  to  be  able  to  compute  and  to  think  in  averages  and 
maxima  and  minima,  as  it  is  now  understood  to  be  necessary 
to  be  able  to  read  and  to  write.   Schlauch,  in  his  autobi- 
ography, writes i 

I  am  convinced  that  in  every  field  of  human 
endeavor  mathematics  can  be  employed  to  make 
better  adjustments,  greater  control,  and 
less  waste. 3 

The  Harvard  University  Committee  on  General  Education  in  a 

Free  Society  advises   that  it  would  be  very  much  better  if 

even  the  minimum  program  of  mathematics  instruction  for 


1.  RU.  Betz,  "  Looking  Again  at  the  mathematical  Situation", 

Mathematics  Teacher .  December,  1948.  p. 373. 

2.  H.G.Wells,  Hanki     _  th   making,  as  quoted  by  Leo  J. 

Brueckner,  ■  The  Social  Phase  of  Arithmetic  Instruction", 
National  council  of  Teachers  of  Mathematics,  Sixteenth 
Yearbook.  1941.  p.  156. 

3.  Wm.S. Schlauch,  "  An  Autobiography",  Mathematics  Teacher. 

November,  1948.  p.  301. 

4.  Harvard  University  Committee  on  General  Education  in  a 

Free  Society.  1946.  p. 166. 
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the  pre-college  student  were  distributed  over  the  entire 
secondary  school  course.   L'any  educators  recommend  a 
general  education  course,  including  basic  mathematics, 
for  all  seniors  who  have  not  elected  mathematics  courses 
in  the  sophomore  and  junior  years  of  high  school. 

ORGANIZATION  OF  REMAINDER  OF  STUDY 

The  next  chapter  attempts  to  evaluate  mathematics 
as  a  study  for  high  school  pupils.   The  third  discusses 
the  double  track  plan  used  in  Florida  schools  for  grade 
nine.   The  fourth  points  out  the  relationship  between  the 
I.Q.  and  mathematic  efficiency  and  notes  the  revival  of 
interest  in  the  subject  since  World  War  II.   The  fifth 
makes  an  effort  to  show  the  progress  made  by  the  pupils 
of  Highlands  County  between  October  and  T"ay  of  the  school 
year  1948-1949.   The  sixth  lists  common  errors  discovered 
by  the  writer  in  her  classes,  and  suggests  causes  and 
remedies.   The  seventh  shows  the  mathematics  requirements 
in  the  state  of  Florida  as  revealed  by  answer?  to  a 
questionnaire  sent  to  the  sixty— seven  counties.   The  eighth 
enumerates  mathematics  requirements  for  citizenship.   The 
ninth  places  responsibility  for  mathematical  training  upon 
the  school.   The  tenth  gives  the  teacher  the  key  role  in  the 
rozraa.    The  last  chapter  lists  some  of  the  outcomes  which 
.  e  writer  hopes  may  result  from  this  study. 


II 

AN  EVALUATION  C^  MATHEMATI 

ithematics  is  the  oldest  of  all  the  sciences. 
Professor  Kogben  says  that  the  history  of  mathematics  is 
the  '  mirror  of  civilization1.   Mathematics  sprang  from 
problems  of  feeding,  clothing,  and  shelter,  and  throughout  the 
world  of  today  is  regarded  as  indispensable  for  further  pro- 
Tress.   It  is  growing  so  rapidly  that  the  present  has  been 
described  as  the  Golden  Age  of  Mathematics.  Mathematicians 
regard  this  science  as  one  of  man's  most  appropriate 
activities. 

Betz  likens^  mathematics  to  a  tree,  the  roots  being 
the  human  needs  out  of  which  mathematics  grew.   The  subject 
is  the  product  of  racial  experiences,  the  joint  contribution 
of  the  ages.   It  is  a  system  of  ideas  that  exists  and  grows 
only  in  the  mind.   The  trunk  of  the  tree  is  the  framework 
of  mathematics,  including  basic  concepts,  principles,  facts, 


1.  Lancelot  Hogben,  Mathematics  for  the  '"illio 

.W.Norton  and  Company,  1937.  p. 33. 

2.  William  Betz,  "  Competence  in  Mathematics", 

Mathematics  Teacher.  May,  1948.  p. 200. 
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tested  rules  of  computation,  established  methods  of  solving 
problems,  and  its  modes  of  think!   .   This  skeleton  structure 
has  taken  the  form  of  a  system  embracing  arithmetic,  geometi  , 
algebra,  and  trigonometry.   The  branches  of  the  tree  are 
mathematical  applications.   There  cannot  be  branches  without 
the  tree;  therefore  mathematics  cannot  be  competently  applied 
without  regard  for  the  basic  ideas  and  techniques.   Expansion 
of  industry,  of  technology,  or  commerce,  and  of  mathematical 
research  causes  the  tree  to  ^row. 

The  ideas,  processes,  and  applications  of  arithmetic 
as  we  have  it  today  form  a  highly  perfected,  perfecvii,  per- 
manent, and  universal  social  heritage.   Various  practical 
arts  such  as  making  bows  and  arrows  and  dividing  pieces  of 
land,  forced  upon  men  in  the  struggle  to  survive  and  raised 
later  to  a  higher  plane  by  his  desire  to  make  living  more 
comfortable  and  refined,  prepared  the  way  for  geometry. 

Such  concepts  as  equality,  congruence,  similarity, 
symmetry,  ratio  and  proportion,  woven  so  firmly  into 
geometry,  also  contributed,  under  the  spur  of  problems  of 
indirect  measurement,  to  the  development  of  trigonometry 
which  the  Greeks  had  used  in  astronomy. 

The  problems  that  were  being  subjected  to  mathematical 
analysis  were  constantly  becoming  more  intricate  and  revealed 
the  necessity  for  methods  more  general  and  techniques  more 
powerful  and  universal  than  the  old  ones.   Out  of  this  need 
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came  algebra,  a  subject  which  has  shown  a  disposition  to 
crowd  into  more  and  more  places  with  willingness  to  take 

upon  itself  a  larger  amount  of  the  work  of  the  world. 

1 
fusion  of  algebra  and  geometry  produced  analytic  geometry. 

The  purpose  of  syste      learning  in  arithmetic, 

according  to  "cOonnell J,  is  to  provide  pupils  with  methods 

of  thinking,  with  ideas  of  procedure,  with  meaning  inherent 

in  number  relations,  and  with  general  principles  of  coi  - 

bination  and  arrangement  in  order  that  the  quantative 

situations  of  life  may  be  handled  intelligently.   Buswell 

states   that  the  mastery  of  mathematical  relationships  is 

essential  in  making  many  adjustments  which  eventuate  in 

desirable  personality  traits. 

"any  people  discover  a  need  for  mathematics  after 

4 
leaving  school.   At  Scapa  Flow,  Hooper  coached  Royal  Air 

Force  men  who  were  anxious  to  qualify  as  air  crew  candi- 
es.  His  object  was  to  enable  persons  of  average 
intelligence  to  achieve  a  clear  grasp  of  the  essentials 
of  arithmetic,  algebra,  geometry,  and  trigonometry  with 


1.  The  Joint  Commission  of  the  National  Council  of  T     ts 

of  Mathematics  and  the  American  Mathematical  Association, 
"  The  Place  of  Mathematics  in  Secondary  Education, 
Fifteenth  Yearbook.  1940.  p.  157. 

2.  T.R.hcConnell ,  "Recent  Trends  in  Learning  Theory,"  National 

Council  of  Teachers  of  Mathematics, Sixteenth  Yearbook. p. 270, 

3.  Guy  T.  Buswell,  "Function  of  Subject  5  atter  in 

Personality,"  Sixteenth  Yearbook,  p. 14       " . 
-x .  A. Hooper,  A  Mathematics  Refresher .  p.l.  1946. 
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the minimum  expenditure  of  time  and  effort.   The  first 
essential  was  to  break  down  barriers  which  prevent  so  many 
intelligent  people  from  mastering  the  beautiful  simplicity 
and  ordered  sequence  of  mathematical  processes.   Reasoning 
mathematically  is  like  climbing  up  a  mental  ladder;  one  rung 
leads  to  the  next.   The  feet  must  be  firmly  set  on  eac 
rung  before  an  attempt  is  made  to  go  higher. 

There  are  those  who  go  through  life  with  feelings  of 
inferiority  and  dread  simply  because  they  have  not  learned 
enough  mathematics  to  enable  them  to  behave  intelligently 
in  mathematical  situations.  en,  when  they  find  it 

necessary  to  triple  a  recipe,  measure  out  two-thirds  of  a 

of  sugar  three  times  rather  than  hazard  the  mental 
operation  of  "How  much  is  three  times  two-thirds?"  innu- 
merable people  are  caught  in  the  trap  of  installment  buying 
because  they  do  not  know  how  to  work  out  the  simple  arithmetic 
of  the  situation.   Short-term  loan  agencies  flourish  on  the 

tronage  of  people  who  never  realize  the  exorbitant  rates 
of  interest  they  are  paying  until  they  are  trapped  by  the 

ossibility  of  keeping  pace  with  the  rapidly  accumulating 
size  of  their  loans. 
Snedden  says: 

The  position  of  mathematics  in  the  Tree  of 
Knowledge  is  a  challenge  to  teachers  of  math- 
ematics, as  well  as  an  assertion  of  the  v?lue 
of  the  subject.   It  is  a  challenge  to  pupils, 
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showing  them  not  only  what  they  need  in  order 
to  succeed,  but  what  they  must  know  if  they  ?re 
to  comprehend  certain  essential  elements  of  the 
civilization  they  are  to  share. 

Frogress  in  all  the  sciences  depends  upon  mat  - 
ematics.   The  student  who  drops  high  school  mathematics 
drops  medicine,  engineering,  chemistry,  biology,  physics, 
economics,  social  science,  and  psychol  _  . 

Mathematical  methods  set  up  an  ideil,  a  norm,  a 
pattern  which  serves  as  a  relentless  spur  to  improvement. 
Mathematics  succeeds  because  it  searches  tirelessly  for  t 
principles  that  underlie  a  situation  or  the  weak  point  in 
a  problem.   It  analyzes,  it  dissects,  it  relates;  it  ten 
to  eliminate  what  is  irrelevant  or  s^erfluous  in  order  to 
attain  an  economy  in  thinking  and  expression.   In  the 
evolution  of  science  and  technology  mathematics  has  con- 
stantly furnished  essential  and  valuable  aid. 

hematics  has  the  widest  scope  and  most  pervasive 
influence  upon  material  civilization  and  the  practical 
affairs  of  human  life  of  any  known  subject.   It  is  the 
structural  steel  foundation  on  which  material  civilization 
rests.   It  is  the  hand-maiden  of  commerce,  the  guiding 
spirit  of  engineering,  the  practical  partner  in  architecture. 

The  Empire  State  Building,  the  Roosevelt  Dam,  the 


1.  D.S.Snedden,  Educational  Sociology  for  Beginners,  p.  52. 
1928. 
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Fanama  Canal  could  not  stand  without  the  directive 

lidance  and  protective  machinery  of  mathematics. 
Cities  spring  up  because  matnematicians  quietly 
sit  at  desks  and  determine  how  the  magic  is  to  be 
wrought.   There  is  no  whit  of  exaggeration  in  the 
assertion  that,  without  mathematics,  material 
civilization  would  collapse. 

Mathematics  must  be  studied  for  some  time  before  it 
pays  extensive  returns.   One  lesson  in  first  aid  may  enable 
one  to  save  a  life.   Not  so  in  the  field  of  mathematics. 
Comparatively  few  pupils  in  the  secondary  school  know  what 
their  later  activities  and  studies  will  be.   Cn  enter! 
college,  they  find  doors  closed  to  desired  fields  because 
of  lack  of  mathematical  preparation.   The  subject  is  so 
extensive  and  so  difficult,  requiring  systematic  and 
protracted  study,  as  to  be  unsuitable  for  the  general 
application  of  the  doctrine  of  postponement  or  in- 
cidental learning.   Keyser  states:: 

From  time  immemorial,  there  has  been  but  one 
way  to  become  a  mathematician  and  there  will 
never  be  another;  it  is  the  way  interior  to     p 
the  subject  and  involves  years  of  assiduous  toil" 

Fry  points  out^  that  mathematics  is  a  language  which 

simplifies  the  process  of  thinking  and  makes  it  more 


-.  William  Allen  Neilson,  Roads  to  Knowledge,  p. 324.    337. 

2.  Cassius  J. Keyser,  T.athematical  Philosc"."  •♦  p. 148.  1 

3.  Thornton  C.  Fry,  Research  --  A  ational  Resource 

p.  275  as  quoted  by  Final  Report        Commission 
on  Post  War  Plans  of  the  National  Council  of  Teachers 
of  Mathematics,  Cu  i  d  a  n  c  e  Pamphlet  in   athem.atics  for 
High  School  Students,  p. IS.  1947.' 
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reliable.   This,  he  points  out,  is  its  principal  service  to 
industry.   He  then  lists  ways  in  which  mathematics  is  useful 
to  industry  as  follows: 

1.  It  provides  a  basis  for  interpreting  data  in 
terms  of  a  preconceived  theory,  thus  making  it 
possible  to  draw  deductions  from  them  regard] 
things  which  could  not  be  observed  conveniently, 
if  at  all. 

2.  When  data  are  incompatible  with  the  preconoei 
theory,  a  mathematical  study  frequently  aids  in 
perfecting  the  theory  itself. 

3.  Mathematics  frequently  aids  in  promoting  economy 
either  by  reducing  the  amount  of  experimentation 
required,  or  by  replacing  it  entirel;  . 

4.  Sometimes  experiments  are  virtually  impossible 
and  mathematics  must  fill  the  breach. 

5.  Mathematics  frequently  plays  an  im  ortant  part 
in  reducing  complicated  theoretical  results  and 
complicated  methods  of  calculation  to  readily 
available  working  form. 

The  field  of  mathematics  holds  opportunities  for 
women  as  well  as  men.   There  is  a  big  field  for  teachi 

haematics  in  high  schools  and  colleges.   The  competent 
woman ' is  sought  also  for  computational  and  statistical  work 
with  insurance  and  business  firms,  government  agencies,  and 
industrial  concerns. 

Mathematics  is  a  subject  second  to  none  in  its 
natural  interest,  in  its  possibilities  for  material  ex- 
hibition, in  its  multiplied  intimate  connections  with  every 
phase  of  life,  and  in  its  dramatic  human  relationships.   It 
is  a  subject  excelled  by  none  in  the  possibility  for  complete 
satisfaction  of  the  human  desire  to  understand  meanings, and 
to  go  to  the  bottom  of  a  question.   Outcomes  of  mathematics 
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are  both  utilitarian  and  appreciation.   The  utilitarian  aims 
are  those  which  make  the  individual  more  effective  personally 
and  socially.   Appreciation  aims  make  the  world  more  interest- 
ing to  the  pupil  and  the  pupil  more  interesting  to  the  world. 

During  the  past  generation,  schools  have  experimented 
with  "activity  curricula"  and  with"experience  curricula"  in 
an  effort  to  make  education  more  meaningful  and  pleasurable 
for  the  child.   Since  these  curricula  were  readily  adaptable 
to  social  studies  and  language  arts,  these  areas  were  fre- 
quently emphasized.   The  net  result  has  been  that  arithmetic 
has  suffered,  and  general  achievement  in  the  program  of 
mathematics  is  not  now  satisfactory. 

If  mathematics  is  to  be  given  prominence  in  education, 
every  effort  should  be  made  to  reduce  the  number  of  teachers 
who  feel  incompetent  to  teach  arithmetic  in  the  grades,  and 
who  teach  it  with  unhappiness  and  frustration.   There  is  need 
for  better  courses  of  study  and  for  better  trained  teachers. 

Mathematics  should  not  be  forced  upon  pupils  who  have 
a  rebellious  distaste  for  the  subject.  However,  in  view  of 
the  increasing  importance  of  mathematics  to  civilization 
because  of  the  techniques  it  has  perfected  as  well  as  its 
methods  of  reasoning,  ample  opportunity  should  be  given  to 
all  individuals  to  continue  their  mathematical  training  as 
far  as  their  powers  allow  and  as  other  conditions  permit. 

Mathematics,  then,  should  be  a  permanent  ingredient 
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of  every  balanced  school  curriculum.   Snedden  expresses  the 
following  views:: 

The  teaching  given  us  in  the  fields  of  physics, 
engineering,  surveying,  and  astronomy  was  surely 
never  designed  to  make  astronomers,  African  explorers, 
writers  of  poetry,  or  painters  of  pictures  out  of  us. 
But  we  are  cultured  persons  to  the  extent  that  we 
have  rich  appreciations  precipitated  from  such  lor 
range  contacts  as  we  were  able  to  make  in  these  great 
human  enterprises. 

The  teaching  of  mathematics  may  help  pupils  to  keep 
their  accounts  better  or  get  a  job  after  graduation,  but 
if  it  develops  in  them  an  understanding  of  number  relations, 
if  it  teaches  them  to  visualize  distances  and  quantities, 
it  is  training  them  culturally,  and  they  will  forever 
after  be  more  sensitive,  more  appreciative,  and  more 
understanding. 

Too  many  pupils  take  no  mathematics  in  high  school. 
Too  many  administrators,  supervisors,  home  room  teachers, 
and  other  guidance  personnel  fail  to  realize  the  large 
number  of  persons  needed  to  do  the  scientific,  professional, 
or  highly  technical  tasks  of  modern  life.   Schorling  says 

at  because  of  the  present  emphasis  on  technical  lines  of 
work,  more  and  more  professions  are  being  touched  by  the 
necessity  for  the  use  of  mathematics.   He  adds  that  many 


1.  D.S.Sr.edden,  Educational  Sociology  for  Beginners,  p. 135. 

2.  -  h  Schorling,  "  Guidance,  I'athe^.atics  Teacher". 
January,  1949.  p. 36. 
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present  day  high  school  pupils  will  want  to  become  surgeons, 
actuaries,  statisticians,  surveyors,  or  scientific  researchers, 
These  include  a  goodly  fraction  of  the  high  school  population. 
Their  rigorous  training  should  not  be  neglected. 

The  poor  student  has  a  right  to  an  education  that  will 
not  frustrate  him.   Kany  seemingly  unpromising  pupils  have 
developed  into  bright  intellectuals.   The  talented  student 
has  a  right  to  an  education  which  will  develop  his  talents 
as  quickly  as  possible.   The  writer  believes  that  neglecting 
to  train  the  gifted  for  leadership  constitutes  one  of  the 
greatest  weaknesses  of  the  high  school  system. 

Educational  objectives  will  center  around  three 
permanent  factors,  namely,  the  physical  universe,  society, 
and  the  child.   Mathematics  makes  outstanding  contributions 
to  the  attainment  of  these  objectives.   Tt  is  for  the  good  of 
society  that  each  year  there  should  go  forth  from  the 
secondary  schools  a  large  number  of  young  people  with  marked 
proficiency  in  the  technical  skills  of  mathematics,  together 
with  a  fundamental  understanding  of  some  of  its  concepts. 
The  steady  flow  of  such  a  group  into  our  democracy  is  the 
responsibility  of  school  administrators. 

We  have  not  been  sagacious  enough  in  the  use  of 
human  resources  as  regards  early  identification  of  children 
with  a  flair  for  mathematics  and  their  proper  culture. 
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There  should  be  some  way  of  identifying,  early  in  school 
life,  youth  who  have  special  talent.   These  young  people 
should  surely  have  proper  nurture  through  school,  college, 
and  university.   There  must  be  some  way  to  jive  an  education 
to  those  who  want  it  and  to  persuade  those  who  are  competent 
to  want  it. 

Mathematics  teachers  should  acquaint  pupils  with 
persons,  groups,  and  institutions  using;  mathematics  in 
furthering  the  advance  of  human  knowledge  or  in  solvi. 
community  and  social  problems.   To  a  rapidly  increasing 
extent  specialists  are  being  called  for  in  all  lines  of 
adult  enterprise,  and  with  specialization  comes  math- 
ematization  of  all  fields.  Business  administration, 
psychology,  education,  biology,  all  invoke  mathematical 
statistics  of  an  advanced  sort. 

Before  the  close  of  school,  pupils  are  asked  to 
register  for  the  following  year's  courses  in  Highlands 
County.   It  is  customary  for  the  principal  to  suggest  to 
the  students  that  mathematics  and  science  are  good 
subjects  to  enroll  in,  especially  for  those  who  plan  to  go 
to  college.   Too  often  pupils  ask  other  pupils  if  algebra 
is  hard  or  if  they  liked  geometry,  and  determine  their 
courses  accordingly.   Thus  many  sophomores,  juniors,  and 


seniors  have  no  mathematical  instruction.   The  following 
table,  page  twenty,  shows  the  number  and  the  percentage 
of  pupils  in  Highlands  County  high  schools  who  are  taking 
mathematics  courses  in  the  school  year  1948-1949. 


TAELE  I 

NUMBER  AND  PERCENTAGES  OF  PUPILS  IN  THE  HIGH 
SCHOOLS  OF  HIGHLANDS       '  IN  GRADES 
X,  XI,  AND  XII  WHO  TAKE  MATHEMATICS 


GRADE 


*OLLMEtfT 


IUY3ER 


PER  JEN1  TA  " 


117 


30 


27 


XI 


126 


57 


46 


XII 


107 


42 


39 


TOTALS 


350 


129 


37 
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3HAPTER  III 
EITHER  GENERAL  "  ^HADE  NINE 

As  the  world  has  grown,  so  the  work  with  numbers 
has  grown.  When  the  world  has  faced  the  mysteries  of  the 
universe,  numbers  have  assisted  in  solving  its  problems. 

.  commerse  and  science  have  shown  new  needs  in  com- 
putation, arithmetic  has  always  been  ready  to  lend  a  hand. 

I'athematics  is  an  essential  language  for  the 
description  of  relationships  and  changes-.   Galileo  found  it 
necessary  to  have  a  method  for  expressing  relationship  between 
time  and  distance.   The  language  of  the  machinist  today  in- 
volves measurement,  formulas,  equations,  and  the  relationship 
between  operations.   The  chemist,  physicist,  biologist,  radio 
operator,  meteorologist,  aviator,  and  electric      -ve  need 
of  the  language  which  mathematics  has  developed  in  the  last 
thousand  years.   They  must  have  its  methods  of  thought  and 
its  clarity  in  expressing  relationships. 

The  Florida  State  Department  of  Education  feels1  that 
every   pupil  in  the  secondary  school  is  entitled  to  an 


1.   Florida  Department  of  Education,  Suggestions  for  Guidance 
in  Florida  Schools,  Bulletin  Number  19. p. 9. 
1947. 
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opportunity  early  in  his  high  school  career  to  project  for 
frifflself,  under  guidance,  a  program  of  studies  for  his  hig] 
school  years.   The  Florida  Citizens  Committee  survey  in  1947 
revealed  that  many  schools  in  Florida  have  no  systematic  plan 
for  such  guidance.   They  offer  a  double  track  curriculum  for 
grade  nine,  general  mathematics  and  algebra.   The  quicker 
pupils  take  algebra;  those  who  have  been  considered  slow  in 
arithmetic  take  gener  "         tics,  and  for  many  of  them 
this  is  their  terminal  year  in  the  subject. 

Peavy  says   there  are  three  chief  reasons  why  junior 
high  school  pupils  are  slow: 

1.  Families  move  about  and  change  schools  often. 

2.  Attendance  is  irregular  because  of  illness  or 
parental  indifference. 

3.  Some  pupils  are  not  mentally  equipped  to  do 
first  rate  work. 

For  a  long  period  of  tirno  mathematics  was  a  neglected 

subject.   ?/ith  the  coming  of  World  War  II,  more  and  mere  people 

found  that  they  must  improve  their  knowledge  of  mathematical 

procedure.   The  military  authorities  demanded  greater 

knowledge  of  mathematical  principles,  greater  ability  to  put 

figures  to  work  on  the  part  of  those  who  were  being  inducted 

into  the  armed  forces.   Operators  of  defense  plants  found 

that  those  employees  who  had  a  thorough  understanding  of 

mathematics  were  of  the  most  value  to  them. 


1.   Katherine  B. peavy,  "  Arithmetic  and  Life  Experiences", 
Grade  Teacher.. M arch,  1948.  p. 94. 
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Late  in  1944  Allied  victories  directed  thought  to  the 
post-war  period  which  would  bring  with  it  new  problems. 
Government  and  private  industry  alike  began  to  think  along 

lines  of  a  rehabilitation  program.   In  this  scheme 
mathematical  ability  was  regarded  as  a  prime  individual  asset, 
and,  for  the  untrained  plans  to  supply  it  were  made. 

The  need  for  trained  men  and  women,  especially  for 
those  with  various  degrees  of  training  in  mathematics  and 
science,  is  still  critical.   It  is  the  obligation  of  the 
high  school  to  see  that  pupils  have  thorough  training  in 
functional  mathematics  before  they  enter  the  service  of 
their  country.   It  is  the  duty  of  the  government  tc  see 
that  they  are  able  to  continue  it  after  they  leave  the 
service.   Many  boys  enlist  from  grade  nine  or  ten. 

Ferry  believes  that  the  study  of  physical  science, 
and  therefore  the  study  of  mathematics,  by  everybody, 
however  poor  or  however  rich,  is  of  the  utmost  importance 
to  our  country,  not  merely  for  the  knowledge  it  imparts, 
but  for  producing  the  scientific  habit  of  thought,  giving 
tc  every  unit  of  population  the  power  to  think  for  itself, 
and  so  producing  the  greatest  happiness  and  givi     he 


John  Terry,  n  Pa  er  Read  at  the  General  Session  of 
Science  and  Mathematics  Teachers,  Indianapolis, 
Indiana,  November  26,  1948,  as  quoted  by 
".D.  Re  eve,  n  General  Mathematics  fcr  Grade  Nine,  "So^ool 
Science  and  Mathematics.  February,  1949. p. 100. 
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=atest  strength  to  all  the  nation.  Thomas  Edison  once  said 
that  after  examining  10,000  college  graduates,  he  had  come  to 
the  conclusion  that  thinking  is  unnatural. 

student  often  avoids  everything  that  requires  him  tc  use  his 
power  of  thinking. 

There  are  two  unfortunate  attitudes  in  the  schools 
of  today  in  the  state  of  Florida.   The  first  is  that  general 
mathematics  is  for  dull  normals.   The  writer  asked  her 
general  mathematics  pupils  in  the  first  session  of  the  year 
why  they  were  taking  general  mathematics.   Tore  than  half  of 
the  members  of  that  class  wrote,  "  Because  I'm  too  dumb  to 
take  algebra".   A  good  general  mathematics  course  includes 
much  that  is  good  for  bright  pupils.   The  second  unhappy 
attitude  is  that  one  year  of  mathematics  in  the  school  after 

-de  eight  is  sufficient.   The  system  of  social  promotion 
used  in  the  state  of  Florida  puts  some  pupils  into  grade  nine 
classes  who  are  on  mathematics  levels  from  grade  three  to 
grade  six.   The  best  that  can  be  hoped  for  them  in  one  year 
of  training  in  mathematics  is  a  knowledge  of  fractions, 
decimals,  and  areas  and  volumes  of  simple  figures.   They 
then  enter  high  school. 


1.   Lurline  Stewart,  "  The   ]     of  Mathematical  Slar 
athematic  _  Teacher.  February,  1949. p.S  . 
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One  of  the  greatest  weaknesses  in  the  high  school 
is  that  too  many  pupils  take  no  mathematics  and  later  find 
that  they  lack  specific  training  for  what  they  want  to  do. 

a  a  student  does  not  seem  to  have  the  ability  to  succeed 
in  algebra,  some  schools  advise  him  to  take  no  mathematics 
beyond  grade  eight.   Pupils  should  be  required  to  take 
courses  designed  to  give  an  opportunity  to  acquire  the 
necessary  competences  which  they  lack. 

Who  should  take  algebra?   The  one  who  en  do  a  good 
piece  of  work  in  algebra  without  too  much  grief  to  himself, 
to  his  family,  and  to  the  teacher;  and  the  one  who  enjoys 
algebra  and  is  likely  to  make  some  future  use  of  it.   Pupils 

iit  well  be  told  that  few  adults,  if  any,  who  are  competent 
in  algebra  have  ever  regretted  time  spent  in  learning  it; 
that  algebra  is  an  easy  subject  if  a  stadent  comes  to  it  with 
adequate  training,  and  if  it  is  well  taught,  the  structure 
being  built  carefully  step  by  step;  and  that  there  are  few 
subjects  which  pupils  like  better  than  algebra  if  it  is 
well  taught. 

There  is  a  general  belief  that  a  good  foundation  in 
arithmetic  is  essential  for  preparation  for  algebra,  but 
this  question  could  stand  investigation.   The  pupil  who 
has  done  good  work  in  arithmetic  will  very  likely  do 
good  work  in  algebra. 
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Butler  and  Wren  explain   algebra  thus: 

In  contrast  to  arithmetic,  algebra  is  more 
concerned  with  the  conscious  examination  and 
study  of  processes  than  witl  particular 
answers  to  particular  problems.   It  is 
characterized  by  a  much  higher  degree  of 
generalization  and  abstraction. 

This  description  sets  a  high  standard  for  any  class  in  algebra, 

and  manj  schools  may  feel  that  only  a  small  per  cent  of  their 

pupils  could  do  the  work  that  it  implies.   The  pupil  who  is 

unable  to  generalize  will  probably  not  succeed  in  algebra. 

A  few  schools  in  Florida  offer  geometry  after  first 

year  algebra.   Nyberg  wishes^  that  more  schools  had  the 

courage  to  enroll  grade  ten  pupils  in  geometry  rather  than 

in  algebra,  after  they  have  had  mathematics  in  grade  nine. 

Re  says  these  pupils  are  not  likely  to  reach  any  position 

in  industry  in  which  a  knowledge  or  ignorance  of  either 

algebra  or  geometry  will  alter  their  lives  or  influence  the 

national  welfare.   He  says  that  the  geometry  can  be  made 

more  interesting  than  algebra  because  there  are  figures  and 

models  for  illustrations,  and  geometry  also  is  less  abstract. 

Reeve  proposes3  that  mathematics  be  arranged  so  that 

Si-all  not  have  courses  in  algebra,  geometry,  or 


1.  rles  Kenry  Eutler  and  F.L.Wren,  The  Teaching  of 
Secondary  Mathematics,  p.  268.   1941. 

2.  Joseph  A. Nyberg, "Note   From  a  Mathematics  Classroom, " 

School  Science  and  Mathematics.  January,  1948. p. 56. 

3.  "u.D. Reeve,  "Mathematics  for  Grades  Mine  througi  Twelve," 

School  Science  and  .'athematics.  February,  1949.  p.  100. 
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trigono.netry  as  such,  but  a  definit  -d  and 

psychologically  ordered  course  in  mathematics.   This  plan 
would  give  the  pupil  who  desires  it  a  four  year  course  in 
mathematics  in  the  secondary  school.   At  the  end  of  such 
a  coarse,  he  would  be  as  well  or  better  prepared  than  most 
college  freshmen,  for  the  course  would  include  arithmetic, 
algebra,  plane  and  solid  geometry,  analytic  geometr  , 
trigonometry*  and  the  leements  of  calculus. 

It  is  true  that  our  attempt  at  universal  education 
will  bring  into  the  schools  many  a  case  of  Johnnie  Lowique, 
Winnie  Barely-Pass,  and  Huck  Finn  who  take  no  stock  in 

thematics.  But  boys  and  girls  should  e  informed  of 
industries  that  employ  mathematics,  and  T     should  be  led 
to  see  that  an  acquaintance  w'  ect  helps  one  to 

live  more  intelligently  in  an  age  as  scientific  and 
technical  as  our  own. 

Table  H,  page  28,  gives  the  number  of  pupils  who 
are  taking  general  mathematics  and  the  number  taking  algebra 
in  grade  nine  in  the  schools  of  Highlands  County,  Florida. 
Grade  nine  pupils  from  the  entire  county  enroll  in  the  three 
schools  that  have  high  schools  .   These  three  schools  are 
listed  separately  in  the  table. 
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V 
REVIVAL  OF  INTEREST 

It  took  a  World  War  to  make  the  American  people 
realize  that  basic  mathematical  instruction  in  the 

tools  of  this  country  was  woefully  deficient.   Admiral 
itz  criticized  severely  the  inadequate  preparation  in 
ic  of  the  Navy  recruits.   There  is  currently 
greater  emphasis  placed  on  mathematics  and  greater 

respect  paid  to  it  than  formerly. 

g 
Carnahan  says   that  mathematics  has  gained  a 

rat  deal  of  respectability  since  World  War  II,  and 

at  men  in  service  are  warning  their  kid  brothers  who 

are  now  in  school  to  "get  lath."  He  forecasts  the 

following  trends  for  the  futire: 

1.  Attention  to  better  pupil  understanding  will 
increase. 

2.  Stress  will  be  placed  upon  following  directions 

3.  Ability  to  estimate  will  be  emphasized. 


1.  W.D.  Reeve,  "Modern  Trends  in  Mathematics  Education,"  chool 

Science  and  Mathematics.  January,  1948.  p. 21 

2.  Walter  Carnahan,  "  Ninth  Year  Mathematics,"  Mathematics 

Teacher.  May,  1947.  p. 83. 
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.  It  will  not  be  deemed  necessary  to  commit 
to  memory  ver\  .tics. 

5.     rams" will  be  used  more  and  more  to 
assist  in  understa      problems. 

The  degree  of  mastery  of  essential  mathematical 
skills  and  concepts  attained  '        school  students 
forms  an  interesting  study.   Our  mathematics  offer' 
seem  to  serve  the  fifteen  to  twenty  per  cent  of  pupils 
who  go  to  college.   Outcomes  from     ral  mathematics, 
offered  to  slow  learners  and  average  pipils,  should  be 
just  as  vital  as  those  from  sequential  courses,  given  to 
rapid  learners.   General  mathematics  is  not  a  dumping 
ground  nor  a  makeshift  course  for  weaklings,  says  Cager  . 
Slow  pupils  need  to  be  told  and  retold;  topics  must  be 
divided  into  small  units  for  them. 

Reason  and  understanding  and  not  me     or  blind 
imitations  are  at  the  basis  of  effective  learn in  . 
Maintenance  and  improvement  of  the  fundamental  skills 
are  the  chief  objectives  of  t        ers  of  algebra  and 
geometry.   Teachers  of  general  m;  ?11 

to  have  the  same  objectives.   Mathematics  is  a  tool 
subject,  but  it  is  one  thing  to  know  what  tool  to  use, 
and  another  to  know  the  technique  for  using  the  tool, 
and  still  another  to  be  able  to  judge  results.        ts 


1.  Win .  A.  Cager,  rt!.:athemati  cs  for  the  Other  Ei 

Per  Gent,"  School  Science  and  T.'athemati  cs  ..:.oril ,  1949.  p. 321, 
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should  be  able  to  recognize  whether  or  not  their  findings 
are  reasonable.   They  should  know  what  accuracy  is,  and 
accuracy  should  be  demanded. 

.  The  purpose  in  studying  mathematics  is  to  educate 
boys  and  girls  to  become  more  self-reliant  and  to  think 
and  act  more  surely  and  correctly  when  they  encounter  a 
mathematical  situation.   Society  expects  intelligent 
behavior  from  its  members.   A- part  of  this  behavior  is 
dependent  upon  mathematical  knowledge.   The  poverty  of  the 
results  of  arithmetic  teaching  has  been  exposed  in  that 
children  are  not  able  to  use  the  arithmetic  they  are  taught 
in  dealing  with  the  simple  quantitative  problems  of  the  adult 
world  which  they  are  soon  to  enter,  and  in  the  arithmetical 
deficiencies  of  adults  who  have  had  eight  or  more  years  of 
school  arithmetic,  says  Brownell. 

The  question,  "  What  can  low  I.Q.  pupils  achieve  in 
the  field  of  mathematics  ?"  is  often  asked.   During  1947 
great  interest  was  manifested  in  experiments  reported  by 
Schmidt  who  claimed2  that  her  work  with  354  feeble-minded 
children  in  Chicago  had  raised  the  I.;,  as  much  as  IS. 5 
points  in  three  years.   This  clairr.  was  later  refuted  by 


1.  ♦%.  A.  Brownell,  "  The  Evaluating  of  Learning  in  Arithmetic',' 

National  Council  of  Teachers  of  Tathematics,  Sixteenth 
Yearbook.  1941.  p. 227. 

2.  Arthur  3.  Hill,  "  Does  Special  Education  Result  in  Improved 

Intelligence  for  the  Slow  Learner",  Journal  c   Exceptional 
Children.  April,  1948.  p. 207. 
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Kirl      went  to  Chicago  and  thoroughly  investigated  that 
report.   The  supervisory  staff  of  the  DesJIoines  Department 
of  Pupil  Adjustment  inaugurated,  in  1947,  a  policy  of  re- 
testing  pupils  who  had  been  assigned  to  special  classes 
some  time  previously.   The  Des'.Ioines  data  offer  little 
support  to  a  thesis  of  I.Q.  improvement  insofar  as  the 
effects  of  adequate  schooling  upon  subnormal  or  upon 
borderline  children  are  concerned. 

The  bi-annual  test  results  show  need  for  individual 
attention.   These  tests  are  not  the  ultimate  criterion  of 
truth,  but  they  do  provide  a  few  measures  of  efficiency, 
drive,  motivation,  ambition,  skillful  use  of  aptitudes,  and 
desire  to  achieve.   What  mathematics  should  be  taught,  to 

Lom  it  should  be  taught,  and  how  it  should  be  taught  will 
be  determined  largely  by  mental  tests.  Whether    ubject 
contributes  appreciably  to  a  student's  education  frequently 
depends  upon  whether  the  pupil  has  the  intellectual  equip- 
ment to  assimilate  it.   It  also  depends  upon  whether  the 

p 
subject  is  properly  taught.   Schorling  says~  that  the 

desired  one  hundred  per  cent  ideal  is  obtained  by: 


1.  Samuel  A.  Kirk,  "  An  Evaluation  of  the  Study  of 

Bernardine  G.  Schmidt,"  Journal  of  Exce  -tional 
Children.  November,  1948. 

2.  Raleigh  Schorling,  "      's  Going  on  in  Your  School?" 

thematics  Teacher.  April,  1948.  p. 149. 
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1.  Careful  analysis  by  the  teacher  of  metl    , 
used  by  the  pupils 

2.  Much  explanatic  , 

3.  A  pupil  self -directed  program  of  improvement. 

Standard  achievement  tests  are  given  in  Highlands 
County  in  October  and  April  of  each  school  year.   Mental 
maturity  tests  are  administered  every  third  year. 
According  to  Eakerx  pupils         .  .'s  above  130  are 
considered  gifted;  those  are  -id 

learners  or  bright  pupils;  those  between  90  and  115  are 
normal,  and  those  below  90  are  considered  slow  learners. 

The  tables  which  follow  are  based  sment 

tests  given  in  October,  1948,  i   1    schools  of  Highlands 
County.   Table  III  compares  the  I.  ,'s  from  60  to  150  with 
the  achievement  scores  from  0  to  100.   Table  IV  shows  a 
comparison  of  the  number  of  boys  with  I    ; i   ber  of  girls 
having  achievement  scores  between  0  and  100. 


1.  Marry  J.  Baker,  Introduction  to  Exceptional  Children. 1948. 
pp.  221  -  282. 
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This  table  should  be  read  as  follows:  Four  pupils  with 

.'. 's  between  115  and  lit  sccred  between  45  and  49  in  the 
achievement  test  in  mathematics  given  in      ands  3ountv 
Florida,  in  October,  1948.  y' 
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This  table  should  be  resd  as  follows: 
Of  tewnty-seven  pupils  who  scored 
between  75  and  79,  14  were  boys  and 
13  were  sirls. 
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CHAPTER  V 
SIX  MC  -        tESS 

Each  course  in  msthemat      akes  a  contribution  toward 
learning  how  to  live  in  our  democratic  society.   Mathematics  is 
concerned  with  problem  solving;  not  so  much  in  the  answer,  but 
in  the  method  used.   The  psychological   rocess  used  by  each 
pupil  is  more  important  than  the  arithmetical  answer  obtained. 
He  may  not  use  the  answer  again,  but  he  will  use  the  method 
over  and  over.   T'cSwain  says^  that  all  methods  should 
motivate  critical  observation,  critical  thinking,  and 
critical  communication;  that  all  classroom  activities  foster 
purposeful  questioning  and  reflective  investigation,  or  they 
retard  the  pupil's  development  in  the  quantitative  abilities 
essential  to  intelligent  citizenship. 

Neither  is  mathematics  in  general  education  primarily 
concerned  with  vocational  goals,  important  as  they  are.   Rather 
it  seeks  to  promote  the  growth  of  the  pupil  as  regards  reason- 
able competence  in  quantitative  thinking  in  ever;,  "      Lrs, 


1.  Hi.T.McSwain ,  "  Functional  Programs  in  Arithmetic," 
Elementary  School   :>urnal.  ""arch,  1947. 
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the  disposition  to  use  critical  thinking,  and  the  reading  of 

the  public  press  with  discriminating  intelligence.   In  an 

editorial  in  the  1  athemati  cs  Teacher ,  .^eeve  states  + 

following: 

It  might  help  the  present  situation  in  secondary 
mathematics  if  we  "tried  to  rive    all  pupils  a 
common  experience  wit  t  be  termed  the 

absolute  essentials  the  well-educated  person 
should  know,  and  then  take  care  of  individual 
differences  in  needs,  interests,  and  abilities 
in  two  ways.   First,  by  providing  enrichment 
courses  for  superior  pupils  or  at  least  for  those 
who  plan  to  go  to  college  or  to  take  up  scholarly 
pursuits.   Second,  by  setti     p  certain  special- 
ized courses  for  the  non-college  or  non-academic 
pupils  who  plan  to  follow  some  special  line  of  work. 

This  plan  might  avoid  terms  which  tend  to  stigmatize 

certain  courses.   Something  should  be  done  to  kill  the  notion 

that  general  mathematics  is  for  dull  pupils  only.   There  is  a 

tendency  to  give  a  halo  of  prestige  to  the  older,  traditional 

courses.   Mathematics  teachers  are  selected  from  persons  who 

have  travelled  the  route  of  the  sequential  courses,  and  they 

have  difficulty  in  teaching  the  r.a^er   courses      zeal, 

because  the  content  and  procedures  are  quite  different.   The 

The  program  needs  to  re:-  of    the  general 

courses.   There  is  no  conflict  between  general  education  and 

the  rigorous  training  of  future  mathematicians.     th  tasks 


1.   ;v.D. Reeve,  "  High  School  T"athematics ,  "  '  athematics 
Teacher.  December,  1946.  p.  354. 
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must  be  done  well  in  the  high  school.   Every  pupil  should  be 
encouraged  to  believe  that  it  is  just  as  much  his  job  to  learn 
facts  and  develop  skills,  as  it  is  his  father's  business  to 
supply  funds  to  finance  the  home  or  his  mother's  duty  to 
keep  house. 

Schorling  reports^-  that  one  out  of  sixteen  pupils  of 
more  than  30C,000  is  enrolled  in  a  second  year  of  general 
mathematics, in  spite  of  the  fact  that  to  date  there  is  not 
a  single  textbook  available  specifically  designed  to  service 
that  course.   The  small  school  can  enrich  its  offerings  by 
teaching  simultaneously  in  snail  classes  of  perhaps  only  a 
half  dozen  students  two  courses  on  different  levels,  one, 
general  mathematics,  and  one  algebra. 

If  the  problems  of  the  world  are  to  be  solved,  they 
'.7 ill  be  solved  by  intelligence,  intelligence  which  is 
directed  and  disciplined  by  proper  education.   Therefore,  the 
teacher  is  the  key  worker  In  the  making  of  the  future.   The 
task  is  more  than  teaching  facts.   A  physician  must  spend 
years  studying  facts,  but  merely  the  accumulation  of 
knowledge  does  not  make  him  a  good  doctor.    -   Ast  know 

•  to  make  use  of  his  fund  of  information.   Beyond  science 
is  the  art  of  applying  science  even  in  the  social  adjust- 
ments of  every  day  life. 


1.   Raleigh  Schorling,  "  Mathematics  in  General  Educati  n," 

School  Science  and  I.'athemati  cs  .■"■cril ,        p.  312. 


"Education  '    rowth,  but  minds  do  not  -grow  as  bodies 
do,  through  leaving:  t]  open  and  si      in  the  sun", 

is  one  of  the  favorite  expressions  of   .  .'"ells. 
that  the  scientist,  tl  '    3   a  hunter.   He  looks 

for  facts;  the  facts  s     t  a  solutio  .   He  tries  the  plan 
if  he  finds  what  the  idea  suggested,  his  plan  is  true. 

llliamson  gives  seven  specific  work  habits.   She  says 
that  students  obtain  power  to  organize  and  produce 

1.  Direct  attack  on  work 

2.  Prompt  accomplishment  of  ass:      ts 

3.  Accurate  interpretation 

.  Intelligible  and  adequate  expression 

5.  Effective  outlining  and 

6.  Correct  language  usage 

7.  Neat  and  orderl 

e  don't  make  half  of  what  we  c        =  of  c       Lis. 

don't  make  a  quarter,  not  a  tenth.  The;;  could  know  ever  so 

j1i  more,  think  ever  so  much  better.   Ullsvik  lists 

commandments  for  effective  st  -     '  mathematics  as  folic 

1.  Have  an  orderly  development  of  new  ideas 
ay  close  attention  to  what  you  are  given 
and  the  kind  of  solution  required 

3.  Read  carefully 

4.  Search  for  uses  of  mathematics  in  daily  livir 

5.  ',Vork  for  yourself  rather  than  for  the  teacher 


1.  Eddy  S.  Kalin,  "As   .".   lis  Viewed  Education," 
The  Educational  Forum.  1  arch,  1949.  p. 
.  Dr.  Ludd  ?'.  Spivey,  Wb  t  i        ific  Thinking?" 
The  School  Director,  "arch,  1949.  p.r. 
3.  Anne  O.H.Willia    .,  "Scholarship,"  Educational 

'-ministration  i 3  Supervision.     ry,      .  .  25. 

•  Ejarne  R.  Ullsvik,  "      tudj  I.'ath     ^s," 

School  Science  and         .  April,      .  . 
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6.  Do  not  be  satisfied  with  findii     ly  the  answer. 
The  method  is  more  important.  Your  success  is 
measured  more  by  the  method  you  use  than  by  the 
kind  of  answer  you  find. 

7.  Don't  use  a  fellow  student  as  a  crutch,  for  you  will 
not  have  him  when  you  come  to  stand  on  your  own  feet. 

8.  Don't  be  tempted  in  trying  to  fool  yourse   . 

9.  Have  all  necessary  equipment  at  hand,  pencil,  paper, 
eraser. 

10.   No  book,  school,  course,  or  teacher  ever  gave  anyone 
an  education;  they  only  provide  an  opportu   J  . 

The  measuring  stick  of  accuracy  required  i        atics 

lowers  the  score  for  the  student  of  this  sub.iect.   A  problem  is 

either  right  or  wrong.   A  boy  gave  an  illustration  of  consecutive 

integers,  which  he  had  defined  as  "  integers  that  follow  one 

another  in  uninterrupted  succession",  as  follows:  "X,X^,X5", 

one-hundred  per  cent  wrc   .   In  English,  thi°  would  have  been 

one-hundred  per  cent  right.   In  mathematics  he  must  not  only 

say  the  right  words,  but  he  r.ust  understand  them.   In  other 

subjects  he  may  be  on  the  verge  of  understanding  and  still 

say  the  right  thing,  and  thus  appear  to  know  more  than  he  dees. 

s  says: 

Give  the  grade  teacher  only  a  half  doze:   i]  ils,  and 
let  her  work  with  them  all  day  long  on  one  process, 
for  weeks  at  a  tirr.e,  as  they  did  in  the  small  in- 
struction units  in  the  sr.-.iy.   At  the  same  time  lead 
the  pupil  to  think  that  he  will  be  shot  if  his  atten- 
tion to  her  wavers  for  a  single  moment,  and  the  teacher 
will  get  results  and  efficiency  more  quickly.   Along 
with  it  mental  instil      s  will  be  filled  up  like  the 
army  hospitals. - 


1.   Dolphus  Williams,  "  How  Can  We  Improve  Instruction 
Achievement  in  Arithmetic?"  ]  athematics  Teacher, 
irch,  1949.  p. 156. 
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'  Curriculum  conte  t      nethods  prove  tl  eir  value  by 
Ls  yardstick,  pupil   ■       1  devel     t.   It  is 
reasonable  to  expect  ent  tests  given  in  April 

will  show  progress  made  onths  following 

the  previous  October  tests.  suld  be  improvement 

in  ability  to  solve  verl  .      sly  mathematical 

knowledge  to  different  situ  I  to  think  logical"  • 

The  writer  has  made  a  ;c     'son  of  the  progress 
.;e  by  those  pupils  in  County  who  are  taking 

; hematics  courses  with  that  of  those        :e  none. 
The  results  are  shown  in  Ta'  1   V,     :  forty-two. 
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..PTER  VI 

"  N  ERRC 

e  first  thing  to  consider  in  thinking  about  under- 
standing in  mathematics  is  the  child.   We  .must  know  something 
about  his  growth  and  dev:       t,       ilities,  and  his 
needs.   The  chief  problem  is  the  normal  child  who  just  doesn't 
understand  arithmetic.   The  wril      3  found  3orae  who  have 

1.  Learned  by  rote 

2.  Thought  of  mathematics  as  a  bag  of  tricks 

3.  Not  understood  the  number  system 

4.  Seen  no  relationship  between  the  processes 

5.  ,Tot  known  that  shopping  for  mother,  t      care  of 
an  allowance,   *  rinding  out  when  to  return  a 
library  book  are  all  real  mathematics  problems. 

If  a  pupil  has  depended  on  his  memory  or  directions  in  the  book, 

when  memory  fails  or  he  does  not  have  access  to  the  book,  he 

has  no  other  resource. 

3  cannot  assume  that  any  junior  high  school  child  has 

a  fund  of  mathematical  knowledge.   Each  is  an  individual;  each 

has  had  various  experiences  with  numbers.   The  child  must 

realize  that  arithmetic  has  a  foundation  in  the  past,  that 

number  is  systematic;  he  must  engage  in  real  experiences  when  or 

where  number  is  useful  if  he  would  have  a  new  feeling  of 

security  and  success  in  arithmetic. 


-44- 

In  general,  there  are  three  types  of  difficult-  i 
mathematics: 

1.  Lack  of  skill  in  usin";  fundaments" Is 

2.  Difficulty  with  'ions 

3.  Difficulty  in  problem  solving 

The  writer  is  using  fifteen      3  of  examples  in  s1. 
...on  errors.   They  are: 

1.  Simple  --  requirin   one'  0     ion 

2.  Complex  --  requiring  more  than  one  operation 
Concrete  --  bssed  on  actual  experiences 

4.  Abstract  --  not  touchir      il  exoerience 

5.  Oral 

6.  Written 

7.  Real  situation  problems 

8.  Household  problems 

9.  General  interest  problems  --  mo:e"  or  oooulstion 

10.  Original  problems 

11.  Occupational  problems 

12.  Group  problems  --  several  problems  on  one  industry 

13.  Serial  problems  —  requirin^  a  :rand  total 

14.  Problems  without  numbers 

15.  Incomplete  problems 

Example 
1.  Simple 

A.  Addition 

1.  29 

1J  pupil  does  net      the 

8 

36  nu.rbar  combinations. 

100 


2.  32 
14 

7 
29 
72 

3.  23 


bility  to  hold  sixteen  in 
nd  while  edding  four. 


2!  The  wrong  digit  is  carried. 

2 

101 


Exa 


. 

25 

23 

49 

14 

r^l 

. 

42 

1?/ 

23 

17 

El 

6. 

2£ 

33 

40 

22 

13 

271 

7.  28  "»"  32  +  15  }l0 

22 
15 
10 
75 

8.  Add  4 |  and  2§ 

41- 
■  ck 

4 

B.  Subtraction 

1.  3502 
1317 
2231 


2. 


12 

10I 
3 

81 

3 
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Both  digits  are  written;  none 
carried. 


it  is  discarded;  none 
carri - 

Addition  is  begun  at  the  left 
column,  and  the  digits  in  the  last 
are  reve 


The  problem  is  copied  wrong,  and 
the  total  carelessly  put  in  the  wrong 
place. 

Both  numerators  and  denominators 

are  added. 

Borrowing  is  done  correctly  but 
forgotte  . 

Tie  fraction  in  the  subtrahend 
is  not  subtracted. 
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Example 

II  Complex 

A.  Multiplication 

1.   4896 

205 

,eo 

4896 

9792 

1052640 

2.   4802 

35 

144  6 

'" 

11086 


4928 


1232 

8856 

6S792 

.  Division 

Divide  848 

by  8 

.009 

848/8.000 

7  632 

68 


2.   848  -  8 


. 


8   =  _g_ 
:  :    214 

16 
8/848" 


The  zero  is  used  as  one. 


The  zero  is  omitte 
partial  product. 

sition  of  second 
-tial  product. 


27 

4.   24/640 

48 

170 

156 

2 

III  Concrete 

Find  the  cost  of  candy 

bars,  at  5£  each,vrhen  eaci;  of 


Confusion  in  meaning  of 
dividend  and  divisor  is  shewn. 

-'onf asion  concerning  division 
si  in  is  evidei  t . 

zero  of  the  quotient  is 
itted;  six  is  put  in  wron -  place. 
Carelessness  in  su     :tion  is 
noted  here. 
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Ex ample 
three  children  has  two  bars. 
5 
15£ 
IV*   Abstract 

A  bridge  512  feet  lor 
was  built  in  8  equal  divi- 
sions.  How  long  was  each 

division?     512 

8 


Err^r 


Poor  reading  cotmrehension 


-:te  lack  of  t: 


4096 
".   Cral 

If  you  come  to  school  1£ 
days  in  a  month,  h      ;y 
days  are  you  absent? 
Child  answere,  "12  days." 

VI.  "written 

1-  Teacher  dictates,  "one  hundred 
sixteen".   Fupil  writes  "1001"''. 
.  Teacher  dictates,": 
il  writes, "61". 

VII.  Heal    situation 

There  are  864  pupils  in  12 
grades.  Find  the  average  per 
grade.      £■■'. 

'  34 


■ r  month  is       t  of 
instead  of  school  mont"  . 


ers  are      m  in 
the  order  in  which  they  are 
sounded . 

The  six  is  heard  first  and 
written  fir-t. 

Lack  of  mastery  of  the 
multiplication  tables. 
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VIII.   Household 

rr.pl  e:   A  family  spends  tv?ice  as  much  for  milk 
for  meat.   Their  milk  bill  is  $25.       is  their  rr.eat  bill? 
25 
~C 
Error:   Poor  reading  comprehension  and  carelessnes  . 

LX.   General  Interest 

Example:   Each  of  America's  147,CGC,0C0  people  eat? 

pounds  of  meat  each  year.   How  much  meat  do  they  co.      in 

one  vear?    4595750 
32/147CT 
128_ 
190 
160  or:   Lack  of  j ud gm e n t 

300 
288 


120 
96 
240 
224 


160 
X.  Original    160 


Asked  to  bring  in  an  original  problem  after  having  studied 
fire  insurance  several  days,  one  pupil  submitted  t       : 

ran  insured  his  house  for  j;3000  for  one  year.  did  he 

have  to  pay  per  month?" 

Error:   Lack  of  understanding  of  the  subject  is  evident. 
The  unit  must  be  retaueht  if  this  ouoil  is  to  Drofi"     It. 

,ce  all  the  other  pupils  in  the  class  may  have  grasped  the 
work,  the  teacher  will  need  to  spend  extra  ti  one. 
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XI.  Occupational 

Example:   You  work  with  five  other  boys  in  a  grove  at 
60£  per  hour.   What  is  the  payroll  for  all  six  boys  for  a 
week  of  six  days,  if  all  work  8  hours  per  day? 

8  X  6  *  48 

_i_r 
388.0 

Error:   If  this  pupil  had  labelled  his  first  result 

"  hours  worked  by  one  boy",  he  would      bly  have  been 

able  to  complete  the  problem  correctly.   He  evidently 

thought  that  $28,80,  which  would  have  been  his  result  had 

he  put  the  decimal  in  the  proper  place,  too  small  an  amount. 

T"e  therefore  tried  to  make  it  large  enough  by  manipulating 

the  position  of  the  decimal. 

XII.  Group 

Example:   On  Monday  you  caught  four  fish  that  averaged 
10  pounds  in  weight;  on  Tuesday  you  caught  3  t  at  averaged 
12  pounds;  you  did  not  fish  on  Wednesday;  on  Thursday  you 
hooked  7  that  avera?ed  8  pounds  each.   Kow  many  fish  did  you 
catch?  How  many  pounds  of  fish  did  you  cat 

The  pupil  raises  his  hand  after  five  minutes  of  reading 
the  problem  over  and  over.   He  tells  the  teacher  that  the 
problem  is  so  long  that  it  confuses  hi  a.  "  If  you  would  do  one 
like  it  on  the  board,  I  think  I  could  work  it,"  he  add  . 
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XIII.  Serial 

Example:   A  packing  house  processes  a  thousand  boxes  of 

oranges  in  October,  three  thousand  boxes  in  November,  five 

thousand  boxes-  in  December,  and  twenty  thousand  boxes 

January.   How  many  boxes  were  handled  in  the  four  months  ? 

1000 

3000 

5000 

2000C 

39000 



116000  boxes 

Error:   The  pupil  thought  he  must  use  every  number  mentioned, 
in  the  problem.   His  thinking  must  be  clarified. 

XIV.  Without  numbers 

Example:  If  you  know  how  manv  cubic  feet  of  gas  you  have 
used  this  month  and  what  your  bill  for  the  month  is, how  will 
you  find  the  cost  per  cubic  foot? 

A  pupil  answers,  "  Multiply  the  cubic  feet  by  the  cost." 

Error:   Faulty  thinking  or  perhaps  lack  of  thought  is  shown. 

XV.  Incomplete 

Example:   A  man  has  a  house  worth  ^4500.   He  insures  it  for 

5  years  for  2  of  its  value.   '.That  is  m? 

3 

:  x  4500  z  900C  :  30.00 

3  3       5 


L50 

Error:   The  pupil  did  not  consider  err?:"         facts  ;~iv- 
or  he  would  have  discover-d  t.  at  sc        was  missing, 
tried  to  get  a  result  1     -vould  look  reasonable. 
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Other  errors: 

1.  Using  crutches,  such  as  fingers  for  counti   . 

2.  Counting  instead  of  using  combinations. 

3.  Overlooking  numbers 

4.  Carrying  when  there  is  nothing  to  carry 

5.  Adding  the  same  number  twice. 

6.  Trouble  with  dollar  sign  and  decimal  point 

7.  Subtracting  instead  c     ing 

8.  Failing  to  observe  column  position 

9.  Omitting  one  problem  fro:;',  the  list 

10.  Adding  instead  of  subtracti 

11.  Borrowing  fro;r.  second  figure  t      left 

12.  Forgetting  one  has  beer,  borrowed 

13.  Borrowing  more  than  one 

14.  Leaving  left  figure  dangling,  i.e. 

14 
3 
.  Bringing  down  left  figure  that  should  vanish 



i.e.   24/120 

9  5 

134 

16.  Having  zero  left  after  taking  some  number  frorr.  0 

i.e.  240 
123 
130 

17.  Having  zero  left  after  takin  i   C  from  a  number 
16.   Using  15  for  a  whole 

19.   Using  a  fr        nd         er 


In  algebra,  there  is  often  difficulty  in 

1.  Collecting  terms 

2.  Transposing  ter 

3.  Stating  equations 

4.  Changing  signs 

5.  Interpreting  meaning  of  exponents 

A  common  difficulty  in  geometry  is  finding  correspond- 
ing sides  of  congruent  figures. 

In  trigonometry,  pupils  have  trouble  differentiating 
between  trigonometric  ratios. 

There  is  no  virtue  in  locating  weaknesses  unless 
something  is  done  about  the  .   If  incorrect  work  is  returned 
to  the  pupil  to  be  reworked  with  no  information       jon- 
cerning  the  errors,  in  all  probability  t       LI  will     at 
the  errors.   Incorrect  habits  once  formed  carry  over  into 
succeeding  years. 

It  is  helpful  to  tabulate  errors;  to  start  wi      at 
ils  c?n  do;  to  motivate;  to  test  for  general  ability;  to 
test  for  reading  and  other  specific  abilities;  and  to  let 
pupil  know  what  progress  is  being  made. 

Whether  errors  are  made  because  of  inattention  or 
because  of  misconception,  the  cause  should  be  er-dicated. 
Kassler  says   "Teachers  should  use  the  Hueristic  method  — 


1.   Jasper  0.  Hassler,  The  Teaching  of  'at:  r  ati  cs.  193Q, 

p.  149. 
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lead  the  pupil  by  skilful  questionini  to  discover  his  errors 
and  to  find  the  desired  knowledge  himself ".      -  a  teacher 
realizes  that  the  class  makes  many  errors,  she  should 
analyze  her  methods  and  her  words.   If  the  foil       noblem 
is  given  as  the  fourth  in  a  series  of  problems,  x 
not  get  the  proper  meanin  .  '  Separate  72  into  three  parts 

ch  shall  be  as  1,  2,  and  3."  It  i  il  to 

think  that  the  numbers  1,  2,  and  3  refer  to  the  first,  second, 
and  third  problems  in  the  group.   One  boy  thought  that  the 
three  angles  of  a  triangle  are  sup  le  entary  because  their 
sum  is  180°.   The  teacher  should  say  what  she  means,  and 
she  should  make  accurate  statements. 

The  errors  cited  in  this  chapter  are  concrete  examples 
which  the  writer  has  observed  in  mathematics  classes  duri 
the  current  year  of  1948-1949.      ers  of  these  3]    -s  are 
frc    '  des  nine,  ten,  eleven,  and  twelve.   I     reatest 
difficulty  seems  to  be  that  the  pupils  have  not  learned 
why  they  follow  certa:      cedures. 

Some  of  the  better  teachers  devote  tire  and  effort 
c  reful  analysis  of  the  strengths  ai    --knesses  of  each 
pupil.   They  then  set  up  learning  experiences  specifically 
designed  to  overcome  weaknesses  discovered.   It  would  seem 
t..at  more  teachers  of  this  type  are  needed  in  the  schools. 

Change  in  curriculum   •    ave  to  start  within  the 
teaching  staffs  of  the  secondary  schools.   A  constant 
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attempt  to  make  better  the  offer     of  the  mathematics 
program  should  always  be  foremost  in  the  minds  of  teachers 
when  they  plan  to  meet  the  needs  of  high  school  studen   . 
Some  of  the  errors  cited  indicate  that  computation 
has  been  stressed  much  more  than  reasoning.   It  is  generally 
acknowledged  that  a  certain  amount  of  drill  is  necessc   . 

'-.    things  we  most  value  in  life  are  maintained  by  action, 
and  best  maintained  by  repeated  action.   The  practice  of 
telling  the  pupils  what  operation  to  perform,  or  of  havi 
some  bright  pupil  tell  the  others  what  to  do,  and  then  all 
working  the  same  problem  is  not  conducive  to  individual 
thinking.   It  is  the  sincere  belief  of  the  writer  that 
quality  in  thinking  is  much  more  important  than  the    '  er 
of  pages  covered  or  the     tity  of  problems  solved. 


To  many  people  mathematics  seems  a  forbidding  subject. 
They  are  likely  to  look  upon  it  as  a  compendium  of  mysterious 
processes  or  as  an  arduous  task.   They  throw  up  their  hands 
in  horror  when  confronted  with  a  situation  which  demands 
putting  mathematics  to  i   .   "ecsause  of  this  antipathy, 
mathematics  textbooks  have  been  revised  and  much  of  the 
frightening  material  has  teen  removed.   Betz  saysx  that 
mathematics  has  been  removed  from  the  curricula  until  there 
is  very  little  that  is  useful  or  recognizable.   Many  of  the 
courses  are  designed  for  amusement,  and  anything  that  might 
be  "thought  provoking"  is  carefully  avoided.   He  believes 
that  two  years  of  general  mathei»atics  should  be  required  of 
the  eighty-five  per  cent  of  pupils  who  will  not  go  to 
college,  but  who  need  mathematics  for  living. 

Referring  to  the  statement  of  Sir  Oliver  Lodge  that 
the  mathematical  ignorance  of  the  average  educated  person 


1.  Urn,    Eetz,  "  Loolo  .thematical  Situation," 

.'athenatics  Teacher.  Dec-     ,  1948.  p. 378 


-56- 

is  complete  and  shameless,  Keyser  s        J        to 
educational  leadership  sometimes  is  found  by  men  whose 
innocence  of  mathemati    u  lete  and  shameless. 

He  adds  that  those  who  advocate  s^  reducing  mathemati. 
requirements  as  practically  to  abolish  the  subject  fro 
curriculum  of  general  education  probably  lack  just  the  sort 
of  discipline  which  the  subject  they  are  depreciating  is 
peculiarly  qualified  to  give. 

Needs  for  mathematical  knowledge  vary  with  the 
ity,  the  type  of  work,  and  the  individual.  Those 
who  will  enter  technical  fields,  business,  or  industr      ild 
have  a  knowledge  of  algebra,  geometry,  advanced  algebra,  and 
in  many  cases  trigonometry.   Those  who  anticipate  doi- 
actuarial  work  need  the  mathematics  of  compound  intere   , 
annuities,  investment,  and  insurance.   A  basic  ground  wc . 
of  algebra  is  necessary  for  nearly  all  groups  of 
Various  other  groups  need  mathematics  in  various  wa; 
Knowledge  that  is  needed  must  be  learned  accurately  and  in 
such  a  way  that  it  can  be  retained  until  needed.   Boys  and 
girls  who  leave  school  at  whatever  level  should  know  the 
mathematics  needed  for  their  future  work  or  jobs,  and  it  is 
our  obligation  to  see  that  they  know  it  accurately  and  well. 


1.   Cassius  J.  Keyser,  Mathematical  irhilosophy.  1932, J  . 
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Benz  says: 


In  one  large  state  university  half  of  the  students 
made  scores  below  eighth  grade  norms  in  operations 
with  integers  that  involved  problems  in  divisioi  . 
In  other  aspects  the  perce.      below  ei 
norms  was  four  per  cent  to  forty  per  cent.   On  one 
test  fourteen  per  cent  of  the  college  stude  I    sll 
below  the  fourt.      -  nor  s. 

I'any  other  similar  studies  of  college  students  and  hi 

school  pupils  could  be  cited-   The  lack  of  knowledge  on  the 

part  of  adults  along  these  lines  has  not  been  so  definitely 

established,  but  common  observation  indicates  that  it  is  as 

significant.   Inglis  states2that  arithmetic  was  introduced 

into  the  secondary  school  sometime  between  1814  and  182S. 

conclusion  is  that  it  was  taught  on  the  college  level 

because  little  or  none  of  it  was  learned  before,  and  that 

little  must  have  been  of  a  very  elementary  type. 

Reeve  expresses  his  opinion  by  saying: 

If  high  school  mathematics  is  worth  teaching, it  is 
worth  teaching  in  the  high  school  where  it  belongs. 
Not  all  the  mathematics  offered  should  be  required, 
but  it  should  be  made  available,  and  it  should  be 
adapted  to  individual  needs  and  differences  among 
all  who  study  it.3 

4 
Demiashkevich   quotes  Pestalozzi  (1746-1827)  thus:: 


1.  Karry  E.  Benz, "Arithmetic  in  the  Senior  High  school." 

National  Council  of  Tes  :■        !'athematics, 
Sixteenth  Yearbook.  1941.  p.  U     . 

2.  Ale  :ander  Inglis,  Principles  of  Secondary  Educat ion . 

1918.  p. 257 

3.  David  Reeve,  "  Editorial",  :  "ether  at  ics  Teacher. 

January,  1945.  p.  37. 

4.  Michael  Demiashkevich,  Philosophy  of  Educgtio.-..  1    .  .  327. 

i 
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I  cannot  hide  fro       I  r  the  fact  that  sc1:  : 
instruction  is  for      reat  majority  and  for 
the  lowest  classes  of  no  use  at  all. 

Since  then  free  public  schools  have  been  est   Li  3hed,  but 

public  education  in  a  democracy  does  not  exist  for  the 

purpose  of  helping  the  genius  to  be  a  genius;  neither  does 

its  mission  find  a  limit  in  hel    g  the  average  to  be  a 

gcod  average.   Scholars,  investigators,  reasoners,  orators, 

statesmen  of  enduring  reputation,  poets,  discoverers  are 

rarely  produced  in  the  freedom  of  the  wilderness.   Youth 

should  have  the  most  favorable  opportunity  for  learning 

all  that  is  necessary  for  modern  living.   In  most  cases 

talents  will  seize  opportunity,  and  opportunity  will 

help  talents. 

The  fact  that  a  child  has  done  inferior  work  in  the 
lower  grades  is  not  a  valid  reason  for  advising  him  to  take 
no  mathematics  after  .   Prediction  is  a  complex 

problem.   Achievement  depends  upon  numerous  variables  which 
are  difficult  to  control  and  measure.   Some  of  these  are 
interest,  motivation,  work  habits,  study  skills,  teac] 
methods,  and  content. 

There  has  been  a  steady  decrease  in  the  amount  of 
mathematics  required  for  graduation  from  high  school  during 
the  past  twenty  years.   At  present  a  good  many  states  require 
only  one  unit.   In  1931,  nine  states  required  one  unit  or  less. 
Statistics  for  Louisiana's  requirements  covering  the  years  from 
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1918-1937  are  given  by  Karnes1  as  follows: 

1918  1§  years  of  algebra  and  1  year  of  reon-.etry 

1919  1  year  of  algebra  and  1  year  of  geomel 
1929    1  year  of  algebra,  1  year  of  geometry,  and 

1  year  of  arithmetic 
1933    1  year  of  algebra 
1937    1  year  of  mathematics 

Karnes  feels  that  the  cause  of  this  decline  ov     e  nation 

Ls  partially  due  to  I       paration  and  attitude  of  teachers. 

He  quotes  from  ah'        1  senior  in  Colorado  as  follows: 

Everything  would  be  fine  if  we  had  good  teachers. 
Subjects  are  dull  because  the  te  11. 

Even  a  course  in  mathematics  would  be  fun  a 

:uld  accomplish  real  education  if  the  teacher 
presented  it  in  the  right  wa.  . 

The  same  educator  states  that  it  was  the  educationist  n 

dropped  mathematics  from  the  curriculum.   The  educ- ti 

re  about  the  philosophy,  psychology,  and  techniques 

xion  for  adolescents  than  the  mathematician.   On  the 

other  hand,  the  mathematician  knows  more  about  the  subject 

and  its  potentialities,  and  he  is  the  one  who  must  take  t 

lead  of  mathematics  is  to  regain  its  place  in  the  curriculum. 

The  aim  used  to  be  the  deve      t  of  sc      ;  the 

-sent  aim  is  to  develop  well-edacated  citizens. 

fitting,  therefore,  that  the  c    licated,  unreasc 

exercises  and  problem  s       een  eli    ated.   Less     ry 


1.  H.T.Karnes,  "  Preparation  of  Teachers  of 

Mathematics,"  Mathematics  Teacher .  January, 
p.  3. 

2. Ibid.  p. 4. 
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work  is  needed.   Graphs       :  stance;  formulas 

and  informal  geometry  are  becc  '  more  necessary. 

The  function  concept  is  also  needed.   In  e   :  l '   al 
liter-tare,  to  say  that  learning  is  functional  i  plies  t 
the  thing  learned  promisee  tc     -  real  significance  for 
the  student  in  that  it  will  make  a  difference  to  hi   in  his 
behavior,  including  thinking,  and  1   his  command  over  his 
environment.   The  idea  of  function  permeates  modern 

thematics  and  is  thought  by  some  authorities  to  be  t]  e 
concept  best  suited  to  unify  instruction  in  the  field. 

Jourses  in  senior  high  school  mathematics  have  been 
made  elective.   Pupils  who  intend  to  _o  to  coilege  elect 
those  courses,  as  do  also  those  pupils  who  desire  to 
specialize  in  commercial  work.  A   fei     ils  will  take 
mathematics  because  they  like  it.   All  pupils  who  intend 
to  specialize  in  science  will  enter  nathematics  3]    es, 
for  modern  science  is  written  in  t'  e  la:      :    t  sraatics. 
Lack  of  easy  familiarity  with  hi  ;her       atics  is  a 
formidable  obstacle  between  ignorance  and  any  real  grasp  of 
the  modern  conception  o~r   the  universe,  and  that  obstacle  will 
continue  to  bar  paths  until  the  extraordinary  importance  of 
athematical  stadias  receives  full  and  practical  recognition. 
r.   .   .  Reinsch,  rrofessor  of  Mathematics,  Florida 
southern  College,  Lakeland,  Florida,  believes  that  mathematics 
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is  a  must  for  everybody.   He  states  his  reason  in  t       : 

atheraatical  thinking  underlies  all  reasonin  . 
The  method  of  following  hypotheses  with  de- 
ductive reasoning  is       Lcally  the  ~ame  in 
all  fields.1 

tics  is  the  science  which  draws  necessary  conclusions. 

It  ccL.sists  of  emphatic  assertions  to  the  effect  that  if  ?,  ich 

a  proposition  is  true  of  an  t-  in  ,  then  sue   ind  sue   a 

proposition  is  true  of  that  thing.   A  chain  of  arguments 

is  presented  in  which  every  link  is  important  on  its  own 

account,  in  which  there  is  an  air  of  ease  and  lucidity 

throughout  the  discussion. 

Mathematics  plays  an  indispensable  part  in  the  study 

of  the  natural  sciences.   In  economics,  psychology, 

sociology,  and  anthropology,  frequent  use  is  made  of  the 

graphic  representation  of  data,  of  statistics,  and  of  simple 

algebraic  formul  s.  Almost  all  students  meet  one  or  .r.cre  of 

these  fields  either  in  the  course  of  their  formal  education 

or  later,  and  hence  should  be  prepared  early  with  the 

simple  mathematical  techniques  repaired  for  their  pursuit. 

In  1945,  a  letter  from  '  Somewhere  6ver  There"  to  Jeli^  E. 

otz,  mathematics  teacher,  Port  Angeles,  ..as     on,  said 

in  part,  "  L'athematics  classes  were  always  so  interesting, 


1.  Dr.  B.r . -.einsch,  Interview,  April  23,  1949. 

2.  The  Harvard  University  on  General  Education  in  s_  Free 

society. 1946.  p.  160. 
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and  &$   we  ever  need  that  stuff  out  here  I" 

Florida  requires  one  year  of  mathematics  above  grade 
eight  and  recommends  at  least  one  additional  year. 
Superintendents  of  twenty  of  the  sixty-sev  n  co  mties  of 
the  state  report  a  require. ent  of  two  years  of  mathematics 
beyond.  Thirty-one,  includi  County,  require 

only  one  year.   Eight  counties  have  diverse  requirements, 
and  eight  counties  did  not  reply  to  the  questionnaire. 
Table  six  on  page  63  and  table  seven  on  p  age  64  show  the 
requirements  throughout  the  state  of  Florida. 


tate  department  of  Education,  Bulletin.  Florida 
School  Standards.  j    .  :     E  7  3  p. 42. 


LE    VI 


cou:;ty  requireme  ts 


E  CF  COUNTY   ONE  YEAH     /O  YEARS 


NC  REPORT 


JIAL 


Alachua 

Baker 
Bay 

Bradford 
Brevard 
Broward 
Calhoun 
Charlotte 
Citrus 
Clay 
Collier 
Columbia 
Dade 
DeSoto 
Dixie 
Duval 
Escambia 
Flagler 
Franklin 
Gadsden 
Gilchrist 
Glades 
Gulf 

Hamilton 
Hardee 
dry 
Hernando 

Lands 
Hillsborough 
Fo lm e  s 

Indian  River 
Jackson 
Jefferson 
Lafayette 


TOT.-.L 


X 
X 


X 
X 
X 

X 

X 
X 
X 

X 

X 

X 


X 

X 

X 
X 

X 


17 


XX 

XX 
XX 

XX 


XX 


XX 


XX 


XX 
XX 


XX 


10 


* 


. 


••jeSoto  -  Students  are  encouraged  to  take  two  years;  95  per  cent 

do  take  two  years. 
-"--"'Duval  -  Tost  students  take  two  years  which  is  recommended  as 
the  minimum. 
■  Jackson  -  Requirements  vary.   Most  of  the  high  schools 

require  more  than  one  year. 
■■*   Lafayette  -  Three  years  are  recommended  for  superior   ipils, 
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TAELE  VII 


COUNTY  REQUI   " 


NATE  CF  COUNTY    ONE  YEAH    TWO  YEARS    NO  RE  ORT      ECIAL 


Lake 

Lee 

Leon 

Levy 

Liberty 

-ison 

..atee 
.  arion 
Martin 
!"onroe 
Nassau 
Okaloosa 
Okeec  obee 
Orange 
Osceola 
Palm  Beach 
Pasco 
Pinellas 
Polk 
Putnam 
St. Johns 
3  t .  Lu  c  i  e 
San t a  ^osa 

-  rasota 

-  inole 
Sumter 
Suwanee 
Taylor 
Union 
Volusia 

kulla 
Walton 
Washington 


-  DTAL 


X 
X 


X 
X 


X 
X 
X 


X 
X 
X 


X 
X 
X 
X 
X 


IS 


XX 


XX 
XX 

XX 


.... 


XX 
XX 
XX 
XX 


XX 


XX 
XX 
XX 


13 


•  Lake  -  The  units  may  both  be  in  general  mathematics. 
••»-  Liberty  -  Students  are  encouraged  to  take  more  than  tw 
■-"--»-  Okeechobee  -  Hope  to  require  more  in  trie  near  future. 
;-::--,;--;:-  Seminole  -  Rovs.  t.-n  voqt*o.  r»i  »o «   «„~  ., 


-;hh;--;:-  Seminole  -  Boys,  two        girls 
■jkkhhj  Wakulla  -  One  more  .-ear  will  be  added 


. 


"ear. 
i   1 


-1951. 
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CHAPTER  VIII 
1  EMATICS  FOR  CITIZENSHIP 

There  have  not  been  enough  studies  to  determine  exactly 
what  mathematics  is  necessary  for  the  business  of  being  a 
useful  citizen,  but  Potter  says1  that  past  generations  have 
found  the  need  for  mathematics  ever  increasin  .   In  the 
fourteenth  and  fifteenth  centuries,  it  was  not  thought 
necessary  that  the  laymen  should  know  the  number  system  that 
every  second  grade  pupil  of  today  knows.   Four  hundred  years 
ago,  it  was  absolutely  inconceivable  that  the  laymen  co  ild 
ever  learn  how  to  multiply  and  divide  as  our  ten  year  old 
children  do  at  the  present  time. 

Some  future  citizens,  nov7  in  the  high  school,  may  not 
need  much  mathematics,  but  what  they  do  need  may  be  crucial 
to  them.   A  certain  minimum  of  mathematical  skill  and 
knowledge  is  necessary  for  even  the  most  mediocre  success  in 
the  world.  Kinney  thinks  we  need  a  tabulation  of  the  types 


1.  -"  ary  A.  Potter,  "  In  Defense  of  Donald  Dull,"  :"athe:..--t :"  ?- 

Teacher.  May,  1944.  p.  197. 

2.  Luc i en  Kinney,  "  Criteria  for  Aims  in  Mathematics," 

L.athematics  Teaciier.  October,  194  '.   .  99. 
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of  adult  activities  for  which   t  e  atical  con 
prerequisite.   We  also  need  a  set  of  minimum  requirements 
for  these  activities  to  serve  as  a  basis  for  establishing 
standards. 

Keyser  believes1  that  human  beings  possess  in  some 
recognizable  measure  a  sense  for  logic,  for  rigorous  thinking, 
the  mathematical  faculty.   To  this  family  there  corresponds 
a  certain  type  of  distinctly  human  activity  in  which  all 
human  beings  are  obliged  to  participate.   Addition, 
subtraction,  multiplication,  and  division  are  parts  of 
arithmetic  used  daily  by  the  average  person  and  used  more 
than  anything  else  learned  in  the  range  of  the  whole  school 
curriculum  except  reading  and  writing. » 

In  South  Africa,  each  sheep  must  be  paid  for 
separately.   If  two  sti  cl:s  of  tobacco  are  worth  one  sheep  , 
the  native  does  not  know  how  to  rive  four  sticks  for  t' 
sheep.   The  Bank  of  England  used  notches  cut  in  sticks  as 
a  method  of  bookkeeping  away  into  the  nineteenth  ce  tury. 
The  Greeks  and  Romans  used  letters  of  the  alphabet  for 
numbers.   All  these  methods  -  ■  vs  been  superseded  by  others 
Lch  lend  themselves  more  easily  to  arithmetical  com  utation. 


1.  Cassius  J.  Keyser,  hathematical  Philosophy.  1922,  p. 322. 
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Elementary  mathematical  knowledge  can  be  regarded 
3  essential  in  the  home,  and  m<  t    tics  more    v    3d  is 
d3sirable.   Every  housewife  must  plan  meals,  use   il   from 
bottles  of  different  sizes,  use      ri    cups  and  spoons, 
fruit  jars, and  gallon  tins.  She  must  bu;   roceries. 
head  of  every  household  deals  with  taxes,  insurance, 
interest,  buying  tickets,  and  borrow! r  .   The  farmer  must 
know  something  of  surveying,  of         and  measuring  farm 
crops,  of  formulas  for  mixing  fertilizer  Ingredients,  and 
of  the  butter  fat  yield  of  cows.   All  adults  should  under- 
stand keeping  cash  accounts,  computing  income  taxes, 
financing  the  cost  of  a  home,  providing  for  the  futare, 
depositing,  checking,  and  investing  money. 

The  biggest  problem  today  is  the  business  of  livii 
To  live  successfully,  one  must  meet  and  answer  many 
challenging  problems.   A  successful  answer  to  many  of  these 
problems  will  depend  upon  a  knowledge  ox"  mathematics,  for 
the  training  in  preci seness  of  statement  and  habits  of 
orderly  thinking  emphasized  in  mathematics  are  pertinent 
to  every  phase  of  living.   Schlaucr  says  :: 

I  am  convinced  that  in  every  field  of  human 
endeavor  mathematics  can  be  employed  to  make 
better  adjustments,  greater  control,  and 
less  waste. 


1,  ..:  .S.Schlauch,  "  An  Autobiography,"  Mathematics 
Teacher.  November,  1S48.  p. 201. 


c 
mu 
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Everywhere  we  meet  ad  ilts  with  otherwise  reasonable 
training  who  are  almost  helpless  in  the  presence  of  anyt 
concerning  numbers. 

The  chief  objective  in  teaching  mathematics  is  to 
train  the  pupil  to  become  an  intelligent  member  of  his 
community,  able  to  deal  masterfully  with  his  personal 
problems  and  with  his  share  of  community  enterprise.   The 
level  of  mathematical  literacy  required  for  these  purposes 
is  continually  rising.   Dr.  B.P.Reinsch}  Professor  of 
Mathematics,  Florida  Southern  College,  Lakeland,  Fieri 
alls  attention  to  the  fact  that  the  average  citizen  needs 
ch  more  mathematics  toda;  than  he  did  twenty  years  ago. 
Society  is  at  present  confronted  by  soymany  social  proble  s 
for  which  it  is  impossible  to  "  know  t    answer  "  that  it  is 
especially  important  to  acquire  the  steadying  and  careful 
habit  of  procedure  which  may  come  through  the  discipline  of 
mathematical  study.   Good  will  and  s  warm  heart  are  not 
enough  to  furnish  the  protection  of  life  insurance;  the 
formulas  and  tables  of  the  actuary  are  in  so:::?  ways  more 
necessary. 

Methods  of  the  mathematician  may  be  generalized 
to  apply  to  all  aspects  of  living.   The  worker  in  t".  e 
field  of  mathematics  learns  to  analyze  evidence, 

1.  Dr.  B.  P.  Reinseh,  Interview.  April,  1949. 


-69- 
distinguish  facts  from  assumptions,  recognize  bet   the  stated 
and  unstated  assumptions,  and  eva]  ts.   Ke  learns 

to  constantly  reexamine  the  postulates  which  are  behind  his 
beliefs  and  which  guide  his  actions.    thematical       s 
furnish  examples  of  good  workmanship.     tness,  accuracy, 
and  precision  are  merely  attributes  of  "  tal  i.i     Lns  " , 
a  thing  essential  to  good  work  in  any  field.   Intimately 
related  to  good  workmanship  is  "  thorough  understanding  ", 
also  acquired  by  mathematical  train'   •   T'cJreer-  says 
i  mathematics  provide:  the  outlook  and  the  means  of 
understanding,  genuine  needs  of  even  the  ordinary 
citizen. 

Throughout  a  long  period  of  history,  facility  in 
the  use  of  the  mother  tongue  and  facilit   i   ising      3rs 

:ve  been  characteristics  of  the  educ  te     ."son,  sc  says 
Hawkins^  in  a  recent  article.   The  aesthetic  qualities  of 
mathematics  constitute  features  of      cultural  value. 
Mathematics  possesses   1    artistic  content  and  rich 
aesthetic  appeal.   The  laws  which  governed  Poe  in  t 
writing  of  verse  were  based  on  mathematical  principles, 
and  primary  among  these  were  order,  repetition,  s    stry, 
.  equality.   Mathematics  realizes  in  an  extraordinary 


1.  Gene  S.  McCreery,  "  Mathematics  for  all       .ts," 

Mathematics  Teacher.  November,  1946.  p. 302. 

2.  S. E.Hawkins,  ■  Value  of  Mathematics  Training,"  5c.:ool 

Science  and  Mathematics.  February,  1942.  p. 118. 
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degree  the  fundamental  principle  of  art,  anity  in  variet;  . 
Mathematics  rightly  viewed  possesses  not  only  truth,  but 
supreme  beauty,  a  beauty  cold  and  austere  like  that  of 
sculpture,  without  appeal  to   -  i   part  of  our  weaker  nature, 
yet  sublimely  pure,  and  capable  of  a  stern  perfection  sue 
as  only  the  greatest  art  can  show.1 

odern  technology  has  ste   ed  i   the  ri   :  i 
requirements  in  mathematics  for  effective  citizen:  :  . 
They  now  stand  a  big  step  higher  than  fundamental  operations 
of  arithmetic,  says  Zant2,  while  Brueokner  gives  3  a 
comprehensive  list  of  these  requirements: 

1.  I'ethods  of  price  label!' 

2.  Finding  costs  in  a  project 

idths  in  which  clot'::  is  sold 

4.  The  sales  slip 

5.  Reasons  for  price  changes 

6.  Now  to  compute  real  profit 

7.  Easis  of  credit 

8.  Per  capita  food  costs  of  countries  compared 

Using  Transportation  Facilities 

9.  Parcel  post  and  express  service 

10.  Meaning  of  C.O.D. 

11.  Parcel  post  insurance 

12.  Commuter's  and  round  trip  tickets 

13.  How  freight  rates  are  computed 


1.  William  ^llen  Neilson,  Roads  1 K  : :."-  r.-~   ;e  .  1937.  p. 234. 

2.  James  H.  Zant,  M  What  are  the  Mathematics  Needs  of  the 

High  School?"  I-hathemat'  cs  Teacher.  Febr~  ry,  194?  .  .76. 

3.  Leo  J.  Brueckner,  "  The  Social  Phase  of  Arithmetic 

Instruction,"  National  Council  of  Teachers  of 
Mathematics,  Sixteenth  ""earboek.  1941,  p.  153. 
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Banking 

14.  Making  deposits  and  using  b  nl:  books 

15.  Savings  account  routine 

16.  Services  of  banks 

17.  Thrift  by  small  savings 

18.  Check  writing,  endorsing,  and  cashing 

19.  Check  stub  records 

Spending  the  Family  Dollar 

20.  Patronizing  the  cafeteria 

21.  Making  choices  in  purchases  for  thrift 

22.  Cost  of  cut  flowers  and  potted  plants 

23.  Bulb  buying  advantages 

24.  Magazine  subscription  savings 

25.  Library  fines 

26.  Rent 

27.  Homemade  and  commercial  costs  compared 

28.  Grades  and  price  of  milk  and  gasoline 

29.  Quantity  buying  savings 

30.  Saving  at  sales 

31.  advertisements 

32.  Accounts  of  receipts  and  expenditures 

33.  Time  and  cash  payment  plans- 

34.  Car  operation  costs 

35.  Family  budgets 

36.  Monthly  'bills  an-",  forms 

37.  Receipts 

38.  Gold  storage  food  costs 

39.  Food  container  costs 

40.  Electrical  device  operation  costs 

41.  Keating  costs  compared 

42.  Sizes  of  cans  of  preserved  food 

43.  Large  and  small  package  costs  compared 

44.  Water,  gas,  and  electric  rates 

45.  Cash  discounts 

46.  Second-hand  buying 

47.  Charge  accounts 

48.  Out  of  season  food  costs 

Miscellaneous 

49.  Safety  practices 

50.  Testing  seeds  for  germination 

In  Mankind  in  the  Taking,  by  H.G.Wells,  there  is  t-  i 
statement: 
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The  great  body  of  physical  science,  a  great 
deal  of  the  essential  fact   of  financial 
science,  and  endless  social  and  political 
problems  are  only  accessible  and  only 
thinkable  to  those  who  have  had  a  sound 
training  in  mathematical  analysis.1 

thematics  plays  a  part  in  accomplishing  the 

purposes  of  education  in  American  democracy'.   It  hel 

attain  the  objective  of  self-realization  by  making  the 

citizen  capable  of  solving  his  problems  of  counting 

and  calculating.   It  fosters  human  relationship  by 

making  him  skilled  in  homemaking.   It  promotes  economic  effi' 

ciency  by  making  him  able  to  plan  the  economies  of  his  own 

life;  It  contributes  to  civic  responsibility  by  giving 

him  defenses  against  propaganda. 


1.   .G. Wells,  Rankin-  in  the  Taking  ,  _.:.  as  quoted  by 
Leo  J.  Brueckner,  "  The  Social  Phase  of  Arithmetic 
Instruction  ",  National  Council  of  Teachers  of 
mathematics,  Sixteenth  Yearbook.  1941.  p. 156. 


.  IX 

RESPONSIBILITY  0?  THE  SCHOOL 

In  1944,  the  National  Association  of  Secondary 

School   Principals  stated  the  folic,  i  -  as  one  of  the 

ten  'Imperative  Heeds  of  Youth'  : 

All  youth  need  to  know  how  to  purchase  and 
use  goods  and  services  intelligently,  under- 
standing both  the  values  received  by  the 
consumer  and  the  economic  consequences  of 
their  acts.-*- 

This  association  places  the  responsibility  for  gettinx  this 

knowledge  to  youth  by  askin  : 

1.  ^re  graduates  of  your  school  able  to  evaluate 
advertising  effective! 

2.  Have  you  taught  your  students  the  value  of 
the  budget  to  the  consumer? 

3.  Do  your  student?  possess  mathematical  skills 
sufficient  to  protect  their  own  interests? 

4.  Have  your  students  developed  standards  for 
guiding  their  expenditures? 

5.  Are  your  students  aware  of  the  difference 
between  the  cost  of  goods  and  services 
purchased  for  credit  and  the  cost  of 
those  purchased  for  cash? 

6.  What  do  your  students  know  about  the  various 
types  of  insurance? 


1.  National  Association  of  Secondary  School  Principals, 
"  Imperative  heeds  or  Yout   ,   lanning  for 
American  Youth.  1944,  p. 12. 
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7.  Are  your  students  acquainted  with  government 
efforts  to  regulate  the  production  and  to  ^ 
improve  the  quality  of  goods  and  services? 

It  is  generally  conceded  that  the  hi    ;c  doI  has  the 

responsibility  of  insuring  mathematical  competence  for  the 

ordinary  affairs  of  life.   Betz  quotes2  Dr.  A.Jc      '1   -, 

Dean  of  School  of  Education,  Stanford  Univeriity,  thus: 

Mathematics  is  a  definite  part  of  living 
culture,   ffe  have  no  right  to  deny  an    1  dent 
the  opportunity  tc  see  "his  side  of  human 
culture,  nor  dare  we  cu1     loose  from  school 
without  the  necessary  mathematical  tools. 

If  what  '..  ve  is  meeting  the  needs  of  some,  let's  ke 

it.   If  the  needs  of  others  are  not  met,  let's  atte 
to  meet  the  .    cJreery  says3  that  the  school  has  an 

tion  to  create  capacities  of  one  kind  and  another, 
and  should  explain  tc  pupils  the  advantage  that  may 
result  fro:.,  them,  though  it  recognizes  that  in  many  cases 
the  capacities  will  not  all  be  employed. 

The  place  of  mathematics  in  general  education 
was  discussed  twenty-five  hanired   years  i.:o   when  t. 
Pythagoreans  established  the      ivium  --  arithmetic, 
geometry,  astronomy,  ai     die  --  which  was  to  be  con- 
sidered the  heart  of  a  1  nation.   Capable 


1 .    Log .    cit . 

3.    fcn.Betz,    "Competence",      ai     ;    .!::•:    r.  a:.;  .er.""a",  I'     ".    . 

3.  Gene    S.   McCreery,    "Mathemat  all  ts    in 

School,"   Mathematics    Tsac'  er.hoverrber    194?.     .305. 

4.  Edward   A.   Cameron,  "Tl         lac      ?:  Mathen    tics  fc   General 

Educatic.i,"   :  at.  -_■    .  -     .         e    c.er .    C  z\  ;ol  '.       .  74. 
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students  should  be  ;?iven  mathematics  up  to  the  limit  of 
their  capacity  of  under standin  . 

It  is  the  responsibilit;  of  t     ole  school  from 
grade  one  through  grade  twelve  to  see  that  every  student 
who  is  capable  attains  functional  cometence  in  Mathematics. 
Pupils  are  leaving  school  at  graduation  time  with  definite 
shortages  in  mathematical  knowledge.   It  is  the  responsibility 
of  the  whole  school  to  do  something  about  it.   Tobey  says1 
that  it  is  time  to  shift  the  emphasis  from  diagnosis, 
faultfinding,  and  remedial  activities  and  direct  it  toward 
sound  foundations  through  better  teaching  and  more  adequate 
and  expert  supervision. 

A  democracy  must  have  a  well  and  universally 
educated  population.   The  school  has  a  duty  to  the  dull  as 
well  as  to  the  bright  student.   Tartaglia,  an  Italian,  was 
advised  to  get  a  vocational  education  because  he  was  poor, 
maimed,  and  sickly.   He  became  the  greatest  mathematician 
of  his  day.   D'-^lembert  was  also  advised  to  secure  vocation- 
al training  and  prepare  for  the  shop  or  lower  positions  of 
trade.   He  became  one  of  the  greatest  mathematicians  of 
France. 

An  extended  curriculum  in  mathematics  is  needed  so 
that  there  may  be  opportunity  for  consideration  of  the  many 


1.  Sin.  S.  Tobey,  ■  '..'hy  Mechanical  I  anipulation",  Mathematics 
Teacher.  April,  1948.  p.  316. 
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social  and  consumer  issues.   Only  the  superior  student  has 
a  mastery  of  computation  by  the  end  of  grade  eight.   To 
build  the  mastery  needed  for  vocational  requirements  as  well 
as  for  quantitative  interpretations  will  require  at  least 
one  year,  and  for  half  the  pupils  two  years  beyond  grade 
eight.   To  build  an  ability  to  recognize  aspects  of  social 
problems  and  to  select  crucial  data  which  will  lead  to 
wise  interpretation  will  take  another  year.   Not  all  pupils 
could  cover  this  work  at  the  same  rate.   Potential  engineers 
and  scientists  could  master  it  in  one  semester  after  grace 
eight.   The  main  thing  is  to  have  a  curriculum  based  on  the 
needs  of  every  pupil  and  to  see  that  each  one  has  the 
opportunity  to  master  the  necessary  skills  whether  it  take 
one  semester  or  three  years. 

Mathematics  is  the  ver   embodiment  of  permanence^ 
It  does  not  emerge  from  day  to  day;  it  is  rooted  in  a 
very  deep  soil.   Long  after  the  vagaries  of  this  age  shall 
have  teen  swept  away,  mathematics  will  continue  to  be  c.ie 
of  the  great  unifiers  of  the  race,  because  of  its  global 
significance  and  its  cosmic  perspective.   If  there  be  a 
third  world  war,  it  will  be  a  mathematical  war.   In  war 
or  in  peace,  neglect  of  mathematics  in  the  schools  a  case 
of  killing  the  goose  that  lays  the  golden  egg. 

We  cannot  afford  not  to  train  our  potential  leaders, 
neither  can  we  escape  the  fact  that  citizenship  in  a  new 


-77- 
world  demands  that  all  be  trained  at  -  ^ir  level  of  ability 
to  comprehend  the  basic  mathematical  concepts  of  our  social 
and  economic  problems.   If  a  student's  vocation  has  been 
determined,  he  should  know  its  mathematics  requirements. 
Peters  says1  that  the  school  should  provide  cheerful  rooms, 
available  materials,  a  mathematics  laboratory,  a  library 
with  histories  of  mathematics,  popular  editions  of 
mathematics  magazines,  biogr    ies  of  mathematicians,  ar.d 
cases  for  exhibits  and  -. .    etric  figure  • 

Nor  can  we  afford  to  leave  mathematical  training 
to  the  caprice  of  the  st     s.   An  assumption  of  tl  e 
elective  system  is  that  the  student  is  himself  competent 
to  fix  the  pattern  of  his  education.   The  difficulty  with 
this  assumption  is  that  it  attributes  to  the  student  at  the 
beginning  a  wisdom  that  comes  to  him  only  at  the  end  of  his 

..-school  years,  if  indeed  even  then.   To  leave  a  child  free 
to  study  any  subject  or  none  is  simply  to  deprive  him  of  his 
social  inheritance. 

Reflective  thinking  stands  at  the  heart  of  the  method 
of  scientific  inquiry.   The  study  of  mathematics  is  of 
educational  value  because  mathematics  can  be  made  to  throw 
3  problem  solving  process  into  s]     relief,  and  so  offers 


1.  Ann  C.  meters,  "  Hel  ful  Guidance  in  the  Teaching  of 

'  athematics, "  rathemati cs  Tester.  December,  h   .   .353. 
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opportunity  to  improve  thinking  in  all  fields.   Douglass 

s1  ii  has  been  found  t.  a1  the  average  mark  in  high  school 
thematics  has  a  definite  correlation  with  the  aver  ;e 
college  mark  in  every  field. 

Thinking  applied  to  the  real  problems  in  the  basic 
relationships  of  living  provides  a  valuable  tool  for  the 

reservation  of  the  democratic  way  of  life.   Students  who 
are  in  the  habit  of  formulating  real  problems  and  insisting 
on  genuine  solutions,  who  kno\  how  to  judge,  collect,  and 
interpret  data,  and  who  know  how  to  recognize  valid  proof , 
will  not  be  so  easily  led  by  propaganda. 

Fractions,  equations,  congruence,  similarity,  are?, 
function,  logical  implication,  group  properties,  and 
quantitative  variation  are  involved  in  dealing  with 
mathematical  questions   that  arise  in  analyzing  many 
problems,  and  in  facing  many  situations, and  are  important 
ir.  the  solution  of  every  problem  whether  or  not  it  calls 
for  characteristically  mathematical  treatment.    athematics 
has  something  to  contribute  to  the  meeting  of  needs  in  every 
aspect  of  living.   The  ability  to  interpret  data  expressed 
in  graphical  form  is  useful  in  relation  to  needs  in  each 
area  whether  (l)  personal  living,  (2)  social  relationships, 
(3)  social  civic  relationships ,  Dr  (4)  economic  relatic    ips. 


H.R.Douglass, "  The  Relation     1  h  School  ''athematics  to 
College  Marks,"  School  Hevi 3.  ,   re  ,  lr  I  I .  p. 617. 
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Without  algebra  and  geometry  no   i      ,     er 
transmission,  modern  bi  '    3,  tu   els,  or  s  yscr<        lid 
be  possible.   Without  formulas,  there  would  be  no  ohemisl 
physics,  nor  astronomy.   Mathematics  is  only  a  "art,  but  a 
very   essential  part,  of  the  needs  of  all  students.   A  strong 
and  corrective  influence  should  be  exerted  upon  those  boys 
and  girls  who  are  capable  of  doing  fair  work  with  secondary 
mathematics,  but  who  take  what  is  easiest  .or  most   L   orous 
at  the  moment. 

The  interest  of  average  pupils  and  even  of  some  of 
the  stronger  ones  may  be  stimulated  by  teaching  met 
used  in  the  business  world.   An  understanding  of  machine 
calculation,  which  has  greatly  simplified  numerical 
computation,  may  increase  a  _  ipil's  opportunity  of  findi 
employment.   The  school  should  provide  lo\     i€     chines 
which  are  designed  especially  for  school  use.   Transits  s 
sextants  are  instructive  instruments  that  should  be  in 
mathematics  classrooms,   '."hen  more  and  better  fil  -   aving 
a  mathematical  "earing  are  developed,  they  will  be  found 
most  interesting  and  useful  ir.  the  schools. 

It  should  be  the  special  duty  of  the  high  sc3  ool  to 
=  that  every  graduate  has  a  sufficient  knowledge  of 
t   uatics  to  enable  him  to  take  his  place  in  his 
community,  and  not  be  embarrassed  in  ordinary  mathenu  ical 
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situations  that  are  bound  to  arise.   The  school  should  make 
the  idea  of  scholarship  more  honorable  and  attractive. 

olars  should  have  public  respect.   They  are  dreamers, 
but  only  the  small  bits  of  their  dreams  that  come  tc 
make  life  endurable  for  t  =  rest  of  the  worl  . 

It  is  for  the  *ood  of  society  that  each  '-ear  there 
should  go  forth  from  the  secondary  schools  a  lar~e  number 
of  young  people  with  marked  proficiency  in  the  technical 
skills  of  mathematics,  together  with  a  fundamental  under- 
standing of  some  of  its  concepts.   The  stead:'  flow  of  such 
a  group  into  our  democracy  is  a  major  responsibility  of 
school  administrators. 


31  APTER  X 
A  TEACHER.  WHY? 

To  be  a  teacher  one  must  be  a  scholar,  a  practical 
person,  and  an  artist.   The  teacher  must  knew  children, 
for  he  bears  the  responsibility  of  ec_  .'   Ln  '   their  to 
solve  the  actual  problems  of  livii  '.   -  e  mat;    Acs 
teacher  must  make  mat  .   tic    saningful,  thrilling, 
alive,  satisfying,  and  always  within  the  comprehension 
of  the  pupil.   It  is  the  teacher      ust  develop  in  t] 
pupil  honesty,  industry,  ability  to  concentrate,  neatness, 
preciseness,  self-confidence,  thoroughness,  and  a  desire 
to  know  and  to  improve. 

It  is  imperative  for  the  teacher  to  consider  the 
end  product  of  teaching.   Mathematics  is  a  precis:  method 
of  thought.   If  precise  facts  are  fed  into  it,  precise 
results  are  obtained;  if  approximate  facts,  the  results 
will  be  approximate.   The  solution  of  problems  is  not 
unique  in  mathematics.   Manipulation  of  numbers  is  only  an 
aid  in  setting  down  t]  :    t-s  clearly  and  concisely.   In 
verbal  problems  one  reads  between  t: e  lines;  in  life  one 
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imagines  conditions.   In  problems  one  recognizes  the  real 

problem  which  is  often  hidden;  this  is  true  in  life, 
problems  one  analyzes  the  test  approach  from  the  many  pos- 
sible ones;  this  is  more  true  in  life.   In  problems  the 
parts  that  have  no  bearing  on  the  solution  are  recognized, 
and  no  time  is  wasted  with  them;  this  is  very  hard  to  do 
in  life.   In  solving  problems  one  must  anticipate  and 
estimate  what  the  possible  solutions  may  be;  this  is  also 
true  in  life.   Mathematics  is  beneficial  because  its  sym- 
bolism enables  one  to  isolate  at1     =     -  facts. 

A  teacher  can  teact  mathematics  only  if  ae  knows 
the  subject  and  if  he  is  a  continual  student  of  it.   he 
must  have  meaning,  understanding,  and  reality.   Book 
problems  may  seem  real  to  the  author,  but  the  teacher 
must  breathe  the  breath  of  life  into  them  for  the  pupils. 
Fehr  believes1  that  real  teachers  of  mathematics  like  to 
teach;  they  enjoy  giving  knowledge  to  others;  the;;  lil 
tc  develop  a  spirit  of  inquiry,  of  search  for  truth;  they 
like  the  challenge  mathematics  gives  to  correct  and 
vigorous  thinking;  they  thrill  at  its  proofs  and  never 
tire  of  it. 

The  mathematics  teacher's  complexities  see:;,  to  have 
varied  directly  as  the  increase  of  the  school  population. 


1.  Howard  H.  Fehr,  "  Teachers  of  Mathematics,"  :  ath.- 
Teac.er.  October,  1948.  p.  270. 
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He  has  direct  charge  of  the     Is,  inter  rets  st 
or  makes  his  own  standards  of  ac     ant,  irepar   , 

inisters,  and  scores  tests,  inter  rets  and     Lies 
the  curriculum,  diagnoses  pupil  difficulties,  uses 
remedial  measures,  adapts  instruction  to  individual  pupils, 
and  provides  curricular  enric     s  for  superior     lIs. 
The  educational  experiences  which  children  have  in  school 
are  controlled  largely  by  the  teacher. 

'  omogeneous  groups  within  a  class  require  a  master 
teacher,  resourceful,  a  good  organizer,  a  good  discipli- 
narian with  tact  to  make  simple  tasks  so  enticing  that 
pupils  may  get  a  thrill  from  worthy  achievement.  Sometimes 
there  is  a  class  of  slow  pupils  whose  powers  of  association 
are  low,  who  do  not  see  relationships  easil  ,  w  o  are 
lacking  in  social  intelligence,  who  have  physical  defects, 
who  are  emotionally  unstable,  excitable,  repressed,  or 
lethargic.   It  is  amazing  to  see  -  at  a  patient  teacher, 
who  is  prepared  to  make  fill  allowance  for  these  children 
and  to  plan  a  syllabus  alor     ropriate  lines,  can  extract 
from  this  unpromising  material.   The  teacher's  cl      »e 
is  to  correct  errors  of  understanding  and  introduce  social 
situations  in  such  a  way  that  pupils  will  live  them.   I  :en 
there  are  rapid  learners  in  the  class,  the  challenge  is 
to  provide  sufficient  worthwhile  materials  for  the..  . 
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Breadth  of  outlook      idersta       '   -     '  al 

qualifications  of  a  good  citizen,  and,  therefore,  even 
...ore  indispensable  qualities  for  prospective  teachers 
will  he  expected  to  play  an  important  part  in  the 
development  of  good  citizens.   If  mathematics  is  to  be 
taught  with  lifelike  situations  in  view,  then  it  will  be 
necessary  for  teachers  of  mathematics  to  have  an  ap- 
preciation of  its  varied  applications.   Prospective  teachers 
of  secondary  mathematics  should  con t set  as  many  of  the 
broad  fields  of  learning  as  possible.   They  should  have 
work  in  physical  science,  biological  science,  social  science, 
literature,  art,  and  Ian       .    irnes  srs1  that  a 
athernatics  teacher  is  a  seller  of  mathematics.   As  such  he 
st  pay  attention  to  the  background,  foundations,  and  uses 
of  his  chosen  field. 

No  longer  is  the  student  body  a  select  group  of 
college-bound  stadents,  but  pupils  who  vary  a  great  deal 
in  interests  and  intelligence.  Instruction  and  guidance 
are  inseparable  twins.  This  puts  a  heavy  responsibility 
upon  the  teacher  who  must  be  prepared  not  only  from  the 
subject  matter  point  of  view,  but  also  from  the  point  of 
view  of  fundamental  educational  techniques  and  principles 


m 
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1.  >I. T.Karnes,  "  Preparatior  of  Teachers  of  Secondary 

thematics, "  !."at_-.e:y.atics  Teacler.  January,  1<  I  .  .5. 
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in  order  to  give  instruction,       ^e,  and  service  tc 
heterogeneous  group  of  pu  ils  in  the  school. 

The  teacher  should  commend  economy,  discourage  r 
less  extravagance  of  detail,  and  make  clear  what  is  meant 
neatness  of  proof,  its  cl  rity,  directness,  cleverness, 
economy.   If  there  are  two  possible  formulations  of  a 
problem,  that  which  leads  to  the  more  general  result  is 
usually  to  be  preferred.   The  mathematics  teacher  must 
bu.Md  his  program  toward  an  affirmative  answer  to  such 
questions  as  the  following: 

1.  Does  it  help  adolescents  meet  their  needs  in 
the  major  aspects  of  living? 

2.  Does  it  promote,  enrich,  ^nc>    refine  democratic 
ideals  throu       development  of  related 
desirable  qualities  of  person?,- it  ? 

No  teacher  will  attain  all  his  goals,  but  Peavy  says 

that  if  some  improvement  is  evident,  the  work  1  as  not 

been  wasted. 

Schorling2  lists  twelve  factors  which  cut  dow 

the  efficiency  of  the  ma1     tic   teacher: 

1.  Extracurricular  duties 

2.  Large  classes 

5.  Being  compelled  to  work  at  an  out-of-school 
job  to  supplement  income 

4.  Lack  of  equipment 

5.  Lack  of  supplementary  materials 

6.  No  permanent  classroom 

7.  Too  many  preparations 


1.  Katherine  S.  Peavy,  "  Arithmetic  and  Life  Experiences," 
Grade  Teacher,  ""arch,  1948.  _;.150. 


-  - 

8.  Being  required  to  tee  :    .-el-"- eel  courses 

9.  Worry  about  moder 

10.  Outdated  textbooks 

11.  Lack  of  right  ki    of  supervision 

12.  Inadequate  training  for  the  job 

Traxler  enumerates1  sove.  Dbjecti  ics 

teaching  as  follows: 

1.  Skill  in  the  fi     :ntal  operations 

3.  Ability  to  recognize  mathematical  relations'  ips 

3.  "nderstanding  of  mathematical  concepts 

4.  Ability  to  solve  verbal  problems 

5.  Ability  to  a_:  Ly  mathematical  knowledge  to  n: 
situations 

5.  Ability  and  habit  of  making  precise  state  ents 

and  thinking  logically 
7.  Understanding  and  appreciation  of  the  contribution 

of  mathematics  to  civilization 

2  writer  makes  the  following  suggestions  as 
necessary  tasks  for  mathematics  teachers: 

1.  Correct  faulty  methods 

2.  Teach  checkin 

3.  Use  good  pupils  to  assist  others 

4.  Show  pupils  their  improvement 

5.  Provide  for  variation  in  rate  of  progress 

6.  Set  up  standards  or   attainment 

7.  Select  materials  of  proper  level  of  difficulty 

8.  Make  pupils  conscious  of  difficulties 

9.  Help  pupils  diagnose  difficulties 

10.  Help  pupils  overcome  difficulties 

11.  Provide  opportunity  for  participation  in  class 
activities 

12.  Supervise  the 

13.  Require  neatness 

Mathematics  is  second  to  no  other  subject  in  high  school, 
but  we  need  additional  emphasis  upon  accuracy  and  efficiency 


1.  Arthur  E.  Traxler,  "Testing  in  hathematics  at  Secondary 

Level,"  Educational  Records  Bureau. 19 39.  p. 21.  as  quoted 
h  Harold  liberty,  "  Reorganizin :  t- :  hi  :h  Sc.ool 
Curriculum.  1948.  c.376. 


-87- 
in  m  thematics  teachin  .   Teachers  should  select  the    st 
jmising  students  and  influence  them  to  beco    teachers. 

The  writer  lists  some  tec  ni  iues  c  esirable 

for  mathematics  teachers  to  foil.  : 

1 .  Provide  uonditj  :      rable 
social  characteristics,  attitudes,  an 

will  take  "lace. 

2.  ftecogrhze  arithmetic     ic       in  other  subjects, 
such  as  history,  geogra    ,  and  science 

.   ring  experiences  and  activities  in  connection 
with  local  conditions  and  situations  i  I   class. 

The  mathematics  taught  must  start  from  real  and  interest: 

— ations  if  we  are  to  expect  students  to  be  sensible 

about  it.   The  desired  one   j   red  per  cent  mastery  ideal 

be  obtained  only  by  careful  analysis  of  methods  used  by 

the  pupils,  by  a  pupil-directed  pro  rap  of  improvement, 

by  giving  remedial  instruction  in  the  fundamental  processes, 

and  by  much  explanation.   Teachers  of  mathem   ics  should  be 

at  the  loss  of  popularity  of      natics  courses  in  the  high 

school  and  college  at  a  t i  =  when  the  world  is  pretty  well 

convinced  that  it  is  mathemati  :        :         ce  thai    :e  the 

world  go  around. 

The  mathematics  te      s  :  Id  knc    :    :      s  can 

teach  pupils,  and  he  should  continue  to  learn  old  and  new 

methods  and  ideas  of  arrangement.   He  should  study  t 

history  of  the  development  of  the  subject.   He  should 

-ntain  membership  in  an  organization  of  mathematics 

teachers.   He  should  develop  his  own  methods  and  make 
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himself  skillful  in  many  incidental  operations.   He  should 
be  able  to  teach  without  the  boo]  •  Ve   should  make  sure 
that  pupils  understand.   He  should  make  sure  of  mechanical 
efficiency.   He  should  relate  the  subject  to  practical 
lications,  and  he  should  develop  independent  thinkers. 

Good  will  is  the  measure  of  the  teacher's  success 
and  determines  his  usefulness  to  the  school  and  the 
community.   Teacher  support,  loyalty,  and  enthusiasm  for 
the  school  are  most  contagious  and  will  result  in  in- 
creased community  support,  loyalty,  and  enthusiasm. 

Every  mathematics  teacher  should  ask  himself  the 
question,  "  How  good  a  job  =     loin   in   ^oviding  young 
people  with  an  intelligent  basis  for  choosing  mathematics 
as  a  profession?"   The  teacher  is  aware  that  his  knowledge 
is  only  a  small  tower  from  the  top  of  which  he  ma--  survey 
ever  larger  portions  of  the  vistas  of  human  knowledge. 
The  higher  he  builds  his  own  tower,  the  more  distinct  the 
horizons  he  can  perceive.   If  he  teaches  right,  he  makes 
an  important  contribution  to  the  totality  of  knowle" 
and  thought,  to  the  progress  of  civilization,  and  to 
human  happiness. 


'  WPTER  XI 

3LUS IONS 

Education  has  been  primarily  concerned  with  making 
people  literate.   Book  learning  that  developed  abilities 
to  memorize,  to  read,  to  comprehend,  and  to  recite  has 
been  of  fundamental  importance.   The  general  philosophy 
of  education  must  be  enlarged.   Education  must  be  recognized 
as  a  continuous  process  from  birth  to  death.  It  is  not  some- 
thing that  goes  on  a  few  hours  a  day  within  the  walls  of  a 
school.   It  arises  from,  exists  in,  and  will  continue  to 
flourish  as  a  part  of  its  surroundin?  social  culture.  It 
cannot  be  completely  isolated  from  life  outside  school. 

Arithmetic  is  the  one  school  subject  that  is  full 
of  logical  relationships  that  facilitate  learning  and  give 
meaning  to  it.   There  are  three  types  or  levels  of  learn- 
in-  that  may  be  anticipated  by  the  teacher  of  mathematics: 

1.  Learning  for  permanent  mastery  computations 
which  all  people  need  in  the  conduct  of  daily  affairs.   As 
a  definite  aid  in  the  mastery  of  facts  or  in  the  perfecting 
of  the  steps  in  a  process,  a  type  of  pr?ctice  is  recommended 
ich  includes  practice  in  thinking  and  practice  in  seeing 
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relationships.   Ideally,  every  pupil  should  advance  at  his 
own  rate  of  learning. 

2.  Learning  for  temporary  understanding,  lesser  used 
facts  of  measurement  and  semi-technical  computations  easily 
forgotten. 

3.  Learning  for  partial  understanding  and  appreciation, 
foreign  currency  and  the  way  to  find  the  rate  of  interest  in 
installment  buying  problems.   Only  the  more  able  pupils 
might  be  expected  to  participate  in  this  type  cf  learn:   , 
while  all  pupils  might  be  expected  to  learn  to  add  and  to 
know  when  to  add  to  a      degree  of  perfectic  . 

That  arithmetic  made  its  first  appearance  as  a  college 
requirement  in  1745  is  reported  by  Kan'del,  and  he  refers  to 
it  as  'common'  arithmetic.  The  curriculum  of  the  American 
elementary  school  down  to  the  Revolution  included  readir. 
and  writing  as  the  fundamental  subjects,  with  perhaps  a 
little  arithmetic  for  the  more  favored  schools.  Eventually 
it  disappeared  from  the  high  school  and  became  one  of  the 
basic  subjects  in  the  elementary  school.   The  proposal  here 
made  is  that  arithmetic  be  given  more  attention  as  a  high 
school  subject. 


1.  I.L.Kandel-,  Histor,-  of  Seconder-  Education.  1C "  .  ." 
as  quoted  by   •  rr;  E.   enz,  "  Arith  etic  in  t 
Senior  High  School,"  rational  Council  of  Teachers  of 
thematics,  Sixte  artook.  1941.  p. 134- 
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Arithmetic  cannot  be  imposed  upon  a  pupil,  but  must 
be  developed  by  his  own  individual  responses  and  reactior  . 
Neither  can  arithmetic  be  left  to  individual  caprice,  but 
must  be  made  a  subject  of  explicit  instruction.   Distil  - 
guished  scholars  connected  with  higher  educational 
institutions  are  interested  in  reform  of  mathemati c  instruc- 
tion. Their  suggestions  include  emphasis  on  functional 
thinking  or  the  study  of  relationships,  and  genuine 
acquaintance  with  ke'*  concepts  and  methods. 

Betz  lists   three  main  components  of  functional 
competence  in  mathematics  as  follows: 

1.  Systematic  study  of  underl     mathematical 
concepts,  principles,  skills,  and  modes  of 
thinking 

3.  Proper  emphasis  on  the  sienific&nt  inter- 
relationships between  mathematical  theo 
and  its  many-sided  applications 

3.  Emphasis  on  underst'nding  and  master 

He  tells  how  to  attain  functional  competence  by  (l)  giving 
attention  to  the  three  components  listed,  (2)  build: 
continuous  curricula,  (5)  rejecting  automatic  promotion, 
(•  )  having  a  two  track  program,  (5)  insisting  on  more 
adequate  training  programs  for  those  enteri;!£  the 
profession. 

If  the  present  low  level  of  mastery  of  the  funda- 
mentals of  arithmetic;  manifested  i'      senior  hi       ':d1 


1.  '.Vm.  Betz,  "Competence  in  :  -      :.  j- ,  "  al  hematic 
Teacher.  T.ray,  1S48.  p.  321. 
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is  not  sufficient,  how  shall  the  courses  of  the  senior 
high  school  be  reorganized  to  build  up  the  skills?  Is 
the  child  taught  what  he  will  not  have  use  for  until  he 

s  forgotten  it?   Should  taxation,  banking,  and  in- 
vestment be  taught  in  grade  eight  or  nine  to  boys  and 
girls  of  thirteen  and  fourteen  years  of  age?   Eighth 
grade  boys  have  no  immediate  thought  of  buying  a  car, 
neither  are  girls  of  that  age  interested  in  family  projects. 
Junior  and  senior  students  are  both  interested  in  and 
sufficiently  mature  to  appreciate  the  full  significance  of 
the  cost  of  supporting  a  family  or  the  effect  of  socialized 
medicine.   However,  these  courses  are,  in  the  field  of 
mathematics,  usually  elective  and  taken  only  by  the  bright, 
ambitious  pupils  who  constitute  a  small  proportion  of  the 
group  of  boys  and  girls  in  the  school. 

In  many  cases  eighth  graders  could  do  better  on  an 
arithmetic  achievement  test  than  seniors.   Some  high  schools 
give  an  arithmetic  test  to  all  seniors  to  find  those  v 
cannot  solve  problems  with  which  an  adult  is  faced.     se 
pupils  are  given  special  teaching  in  certain  periods  by 
mathematics  teachers  in  addition  to  their  regular  work. 
Brueckner  strongly  recommends^  for  such  work  the  selection 


1.  Leo  J.  Brueckner,  "  The  social  Phase  of  Arithmetic 
Instruction,"  National  Council  of  Teachers  of 
I'athematics,  Sixteenth  Yearbook,  1941.  p. 144. 
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of  suitable  and  significant  topics  dealing  with  social 
processes  in  which  number  functions  directly  as  a  basis 
of  units  of  instruction. 

The  poverty  of  the  results  of  arithmetic     jhing 
has  been  exposed  in  both  pupils  and  adults  who  are  not  able 
to  solve  quantitative  problems  and  are  afraid  to  face  any 
situation  involving  numbers.   Erownell  believes   that  if 
teachers  are  to  have  the  information  they  need,  research 
must  be  given  a  new  direction.   The  new  point  of  view 
emphasizes  relatedness  rather  than  itemization.   It 
stresses  generalization  instead  of  extreme  specificity. 
It  conceives  of  learning  as  s  mean'1     L,  not  a  mechanical 
process.   It  considers  understanding  more  important  than 
mere  repetition.   It  looks  upon  learning  as  a  developmental 
process,  not  one  of  fixation  of  stereotyped  reactions.   It 
encourages  discovery  and.  problem  solving,  rather  than  rote 
learning  and  parrot-like  repetition. 

Educational  objectives  will  center  around  three 
things,  namely,  the  physical  world,  the  social  world,  and 
the  individual.   Every  school  activity  of  importance  has 
both  an  impersonal  and  a  personal  aspect.   The  impersonal 


1.  ',7m. A.  Brownell,  "  The  Ev;      on  of  Learn  in 

Arithmetic,11  National  Council  of  Teachers  of 
I.'athematics,  Sixteenth  Yearbook. 1941.  p. 266. 
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aspect  deals  with  the  develo  L    experience  of  the  race;  the 
personal,  with  the  reactions  of  the  individual.   It  is  hoped 
that  the  interpretations  of  the  findings  of  this  study  will 
be  useful  in  an  expansion  of  the  scope  of  secondary  mat  - 
ematics  training  in  the  interest  of  a  richer  progra  • 

A  three-year  mathematics  requirement  could  be  set 
up.   This  would  gather  into  the  sequential  classes  those 
able  pupils  who  do  not  elect  such  subjects  because 
are  too  hard".   It  would  also  guarantee  to  terminal     Lis 

'ficient  mathematical  competence  to  carry  on  the  ordinary 
affairs  of  life.   Research " evidence  indicates  a  positive 
relationship  between  achievement  in  mathematics  and  the 
number  of  such  courses  taken. 

Eenz  calls  attention   to  certain  possibilities 
reference  to  the  inclusion  of  material  commonly  called 
arithmetic  in  the  program  of  the  senior  high  school  ,  and 
he  illustrates  various  types  of  material  which  are  available: 

1.  Set  up  a  new  course  in  senior  high  school  arithmetic 
and  present  the  material  desired  through  the  medium  of 
activities  which  transcend  the  usual  subject  boundaries 
(possibly  the  core  curriculum) 

2.  Use  applied  arithmetic  as  follows: 


1.  Harry  E.  Benz,  Mathematics  in  the  Senior  Hig]  3cl  jol," 
tional  Council  of  Teachers  of  Mathematics, 
Sixteenth  Yearbook.  1941.  p.  133. 
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.  Taxes 

1.  Kinds 

2.  Just  what  is  taxed  by  each  kind 

3.  '.Yho  finally  Days  esch  kind  of  tax 

4.  Passing  taxes  on  to  the  consumer 

5.  How  taxes  pyramid 

6.  Taxing  vario  ?  groups,  consumers,      "-cturers, 
motorists,  rich,  poor,  middlemen 

7.  Political  implications  in  taxes.      Lt  is 
relatively  easy  to  tax  many  people  small 
amounts 

8.  Tax  collecting  machinery,  state,  federal, 
local 

9.  Tax  limitation  laws;-  their  value 

10.  Taxes  as  fees  for  services 

11.  Taxing  frugality,  thrift,  enterprise, 
inventiveness 

12.  How  tax  money  is  spent,  a  study  of 
governmental  budgets 

13.  Taxes  which  save  money,  new  fire  fight' 
equipment  may  reduce  the  insurance  premium 

Such  materials  should  be  included  in  a  course  which  might  be 

called  "General  Education".   It  could  incorporate  business 

letter  writing,  stress  spelling,  and  give  art  appreciation, 

as  well  as  other  materials  that       interest  students 

sixteen  to  eighteen  years  of  age.   A  name  for  the  course, 

other  than  arithmetic,  n, '     make  it  more  attractive  I 

these  students. 

The  fine  arts,  including  music  and  literature  have 

provided  elements  of  release  from  drudgery  and  sources  of 

appreciation  that  are  among  humanity's  noblest  treasures. 

To  permit  continuous  contacts  with  these  great  and  enduring 

products  of  human  genius  would  seem  to  be  a  sacred  obligation 

of  the  school.   Situated  at  a  still  higher  level  there  is  a 

reservoir  of  spiritual  values  and  visions  pertaining  to  a 


-s  - 
nobler  and  finer  life,  to  ideals  of  heroism,  and  self- 
sacrificing  endeavor.   Such  values  may  not  be  suitable  for 
textbooks  and  courses  of  study,  but  it  is  not  too  much  to 
expect  that  the  school  shall,  by  its  spirit  and  its  daily 
activities,  keep  in  mind  the  infinitely  subtle  and 
-nanent  problem  of  personality" growth. 
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